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1. General * • ^ . 

LI. introduction* This documerit has been 
prepared by a committee -of experienced OCFT 
form designers, OCR system engkieers, data 
system managers, Q^R form pointers and 
OCR process technicians. Tfiis diverse group 
has attempted to concentrate on the special 
requirements of OCR and to>alert the designer 
to OCR form layout problems which reduce the 
power and efficiency of 'OCR processing. These 
suggestions should also help the OCR form 
designer, develop forms which give data proc- 
essing units greater flexibility in their working' 
operation. Hopf,fully this Guideline wfll sim- 
ph'fy the designer's task. of compromising the 
sometimes conflicting requirements of diflFerent 
users of a -given form. and the task of produc- 
ing forms suitable for processing on various 
types of optical scanning equipment. 

1.2. Scope. Sections 2, 8, and 4 describe 
processes followed in defining, designing, veri- 
fying, and specifying OCR forms. Related tools 
and aids are described in Section 5 and the Ap- 
pend ix.^^ 

1.3. Purpose. The purpose of this FIPS 
PUB is to provide information to forms de- 
signers and analysts in the task of designing 
and qualifying OCR data entry forms. It is not 
possible to list all the design details and ^eci- 
'fications that pertain, but an 'attempt is made 
t9 provide practical suggestions ih order to 
avoid many potential mistakes. 

1.4. Use of "the Guideline. The bonus for 
good OCR form desi^ is an' efficient and eco- 
nornical design for both ^d^ita entry and ma- 
chine processing. Data entry form design in- 
cludes all facets of formsjdesign and analysis 
a.s detailed in the General Services Administra- 
tion Handbooks (Handbooks on Forms Anal- 
ysis and Forms ' Design— see Cross ' In- 
dex). The design for machine processing is 
specified by ^' each equipment manufacturer; 
however, regardless of^ the manufacturer,* op- 

, tical readers do have many similarities. The 
intent -of this gUideltrie is to both flag these 

^similarities and to point out significant dif-- 
ferences. \ . ^ . 

An OCR system must detect typed and/or 
hanel^inted chifiracters by means of differences 
in reflecllg]t-ligKt (see fig. 1). The differences 
in reflected .light ar« detected by one or more 
photo(lete<*tors< Accordingly, there is a .need 
(l)*to/f>ro\ide unique location>controls for the 



placement of^data and (2) to organize data 
fields tobalancejbfe machine and human faciors 
requirements of data entry tasks. This Is 'the 
basis of OCR^forms design. X 
Optical cfiaracter reading devices Jack tlte 
.versatility of human visu^il optic respohses and 
usually each deyice has some distincttv«''«h^^:ci 
acteristics. OGR readers are tj^pically respoii- 
sive^^to narrowel* «eft4.v?jpecific wavelength J>£inds 
of light (or colors) as' comp^fedi.tD, the^human 
eye. Some reader devices may be responsive to 
wavelengths«»outeide the human visual^ range ; 
some may be constrained to^^very narrow 
band (laser system). MpipeOver, an OCR de- 
vice generally lacks the discrimination of the 
human eye with respect' to color contrast be- 

* tween a printed image and its background, or 
in responding appropriately to filled-in, 
broken, or incomplete character forms.. The 
human visual response may be misleading un- 
less the parameters of the sp'ecific reading 
device are known and taken into account. Many 

.provisions of this guideline are therefore ad- 
dreased to meeting these machine-based 
parameters and characteristics. ' \ 




Fig URL 1 Cojiversion of human readable characters to 
machine media* 
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while optical scanning devices operate on ^of systerfrs design. A^ingle character ^et and 



the. comftion principle- that their sensors a;:e ' 
required -to detect contrast differences betweea'* 
very^ small areas of the printed data image • 
and the paper,- wide variation^ can exist be- 
tween sca:nners as to the complexity- and* form', 
• of iflata that can pe rjecognjzed aAd handled by. ' 
the-^uxiliary data processing equipment; Some . 
Scaliners can "read" o!ily sjmple- mark Ipca- ' 
tions, others a limited selection of stylized 
characters, while tHb most complex machines 
may "read" almost ajiy printed material with- 
in the sc.ope of a human reader, 

2. OCR Forms Analysis ; 

2.1. Systems Information.- This section is j 
Cdicerned with the environment in which OCR * 
forms are' tp be used. It will describe the in-" ' j 
formation necessary to the fonfis design task ! 
'and suggest special— requirements for given 
applications. 

2*.l.i: OC^ Systems Configuration. Xhe-u^ 
principal flow of -data in many OCR systems 
is from SOURCE to the OCR READER and 
then to an OUTPUT DEVICE using any of the 
several n!^chine media (ijiagnetie tape, mag-, 
rfetic disk, "punched card, on-line connection, 
etc^ An imp'orta;it variation of" this flow pat- 
tern is the TURN-AROUND form in^which an 
OCR form is x:entrally prepared, dis^ibuted to 
a number of data points, and subs^uently re- ' 
trieved for reading. ^ - ' 

The d.at^ flow and their relationships to an 
OCR system configuration is illustrated in 
figure 2. 



a single model or kinJof data entry' device will 
result- in a mlich. lower cost sytem than one 
with t\^ or mpre character sets and a variety, 
of- data erltry^ devices. , . * 
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Figure 2. Typical OCR System. 



Input to be collectedTii an OCR system wiir 
be FIXED data (station identification, form . 
nunfber, etc.), VARIABLE data" (n'hmbef of 
items, unit price, etc.), or a COMBINATIOI^^ 
of fix^d and variable tJata. The data will tend to 
be event or ti'ansaQtion oriented. 
' * Data entry devices Vill generally include one 
or more of the -following: 

• letter press ( preprinted m aterial), . . 

^^ typewriter (manually operated and/or pro- 
grammed), * . * ' 

• business machine,* 
^ • imprinter, 

• hne printer, 

• handprinting, 

• hapd marking. ^ ' • ^ 
It will be necessary in designiftg the inpuf- 

form to know precisely which device wiU be 
used. If more than one device is to be'ufeed, 
the location of data on the form must be * 
known so 'that tne appropriate provision -can 
be made for each device. Turn-around forms 
are a special case/ particularly if data is to be 
added in the system cycle. 

The choice of character sets and d^ta en^ry • 
devices are two of the more important aspects 



2^1.2. Human Factors in OCR Forms De- 
sign. Present equipment" capabilities' make it 
possible to concentrate oa the huriian involve- 
ment in data entry tasks. OuR forms should, 
be designed so that data can be recorded in ^e 
sequence available, so that mishaps in reccrd- 
infe.can'be corrected, and so 'that incorrect en- 
tries caa be* easily identified before the torm 
gges forward. Additional important human 
factor features are ,the ptwi sion of data-neld • 
iiames above all entry Spaces, use of standard 
headers and formats, provision of distinctive 
marks for correct selection between related] or 
sinylar forms, use of line up marks and end- 
of -page .warning rtarlcers, use^f sample char- 
ac|^r^ shape#^ to ' be , used, -and provision of 
adequate space so- that » extreme care*^1n data 
entry is nof required^ 

An important sysj/emi check should be pet- 
formed at the point oOata entry — a verification 
that the entered data is in order, Aids^^hould be 
provided to enable tfie human opes^ter^to easily 
review the complete forpi ibefore it is dis- 
patched, burst, signed^ etc. A "check lisiiL.er'. 
importaat" items tnay be included in the body 
of the form, outside of scan areas or in reflec- 
tive ink as a part of the background area. 



•;2.L3- Equipmei\t Factors in OCBJ'orms 
Design. Equipment rdatdd constraints^are 
' likewise an importOTt consideration in OCR 
forms ' design. These constraints include forms 
'size limitations; paper Characteristics (me- 
chanical and optical), jnarg>n, spacipg, and 
clear area requirements, reference 'marks' and 
Jargets, and the like. Specific handling of these 
topics is discussed in detail m Section 3. 

In addition to equipment related constraiftts 
the down-sft-eam data j^roce&s'ing steps are of 
impcft-tance in 0CR^4ofins design. The reading 
equipment now a^ilable can provide a variety 
of quality control 4^tions ^ich ^^s editing (zero 
balancing, hash tolah check, check digit veri- 
fication, serial nunfcer validation, range check, 
table look-up); reje^ recovery (on-line entry r 
in«lirte review and reentry; off-line reconstruc- 
tion andg resubmlssi^fe) ; reformatting (re- 
arrangement ef data field sequence ; combina- 
tion of fields, tiruncatif^i ; fill in from table dat^ 
oi;(itof^d data.fields<7; summarization by batch, 
shift, or other period. These steps can be pro- 
vided either by a dedic9J:ed controller or by 
subsequent computer opei;ations. A knowledge 
of the procedure to be followed in these reading 
and processing steps is fielpful.in approaching 
OCR forms design assignments. 

2.1.4 iSystem Identification Forms. In 

addition to identifying forms by a form title, 
number, date of issue revision, there should 
^also be a. separate, unique printing' identifica- 
tion. The^ identification o5 each printing reorder 
vvill helR to pinpoint problenas encountered dur- 
ing machine reading and to be able to relate 
*1t»to a specifi&^anufacturer. A suggested 
method is shown in figure 3.-^ 
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FifJURE 3. Form reprint identification, 

2-1.5. Data Field Layout. The primary 
task of the OCR form is to* collect (capture) 
source datajtems (elements). It is essential, 
then» in' designing an OCR form to know pre- 
cisely the data elements and fields to be cap- 
tured, their interrelationships, and their 
parameters. Continuous interaction between the 
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forms designer and the systems 'analyst is 
necessary to accomplish this. As a preliminary 
to the design of an OCR form each data item 
'contained in the input record should be tabu-t 
lated with its description. A' suggested collec- 
tion of items would he: 

* 

• data'element number,. 

• data element title, • 
relationship to w other data element of 

. * the input record, / 

• data captufe sequence, ' . ' 

• field length (fixed, variable), 

• number of characters or range (min/n:iax), . 

• character type (numeric/alpha^etic/sym- 
bpl/combination), 

. • accuracy required, * 

. X • ' . ^ 

in addition' to. the content andsQharacteris- 
tics of- the input record it is essential to know 
the content and characteristics of th^ output 
record which is to be produced.' Ii^ those in- 
stances where data elements are to be com- 
pared, truncated, combined, Sumhiarized, etc., 
the forms designer may be able to'^make? ad- 
justments that^will enhance thtt total process, 
, ^d ensure that all needed • data lias been 
provided. 

•* 

2.1.6. Impact of Forms Volume. There . 
are three important impacts of system volume ' 
oh OCR forms design. The first concerns -the 

■greater sensitivity of OCR fornls to storage and 
extended shelf life oyer ordinary lousiness 
forms, papticijlarly if liumidity and tempera- 
ture v-aifiations ai^ present.- Package sizes 
should be selected so* that exposure 'in an un- 
opened condition is minimized to a v^ry few 
days. ' ^ 

The second concerns the choice of readizig 
device to be used. Smairintermittent \iuanti- 
ties of unlike forms could best be handled in a 
service bureau reading environment. Large 
quantities^of like forms, such as Form 1040 
Tax 'Returns; pr Standard Form 50 Personnel 
Action, will require extended study of the data 
processing sy^t^m, reading machine selection,* 
an^ data entry device used. 

A' third impact concerns t^ie printing v^eth-; 
ods to be used. Lrow volume forms' may *be 
r most economically produced by cdt sheet print- 
ing methods whereas high volume forms wilL 
be most cost eflfective when printed with web 
printing methods. High volume forms situa- • 
tions require .(jareful coordinatio^i in order to 
•achieve an optimized installation. 

' \^ ' ^ * ^ 

2.1.7. Data Processing ^Steps^.- An ' 
line of^the intended data Jji^essing* steps will 
often be helpful in the 06R -forms Resign 
process. This is particularly tru^ if '^tensive 
reformatting^ summarization, or trunca^ori of 

10 . ■ ■ . . 
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the data is 'to be performed. Typical data proc- 
essing operations are: 

nf^i^ro balancing of columnar data, 
hash totals for error checking, 

• check digit verification, ♦ 

• serial number checking or validation, 

• editing arid validation, . - ^ / ' 
"--^ reject recovery, . ; 

• reformatting, 

. • Erase 'Character overlay for Jiandprinted 
• data, ^ ' * 

• summarization of 'data fields by batch. 

Most of the 0(iR systenas in use tQday h^ve 
sufficient 'coniroller computing capability, core 
^storage, and adequate periph^alsi Jto perform 
a-wide variety of data handling functions as a 
part of the data entry step. 

^ 2,1.8. Distribution of OCR F6rms. OCH 

.forms design must also include provision for 
post-reading end-use and distributioii. Beyond 
t^ie output hopper and reentrvy correction desk,"^ 
OCR reading' copies must 'be moved to their 

^next assigned action— retention pending *com- 
pjetion of down -stream processing, retention 
as a^ba'ckup to magnetic tape or disk, filing as' 
original actiQji, copies in record jackets, micro- 
filming, etc. ' , * 

Clear instructions should be available for the 
distribution of the OCR/form when tjie reading 
step -has been completed. Where appropriate 
and' possible, the distribution instructions 
should be given on the form itself (see fig. 4). 
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FrcURi: 4. Distribution ^hown on OCR, Form copies. 

2.1.9. Systems Accuracy.- The resulting 
output from an OCR data entry system, (>r any 
other data entry system, will of necessity , be' 
only as accurate as the infornjation -originally 
recorded. Design criteria must^be adopted that . 
will achieve the required 'accuracy level. An 
exampte is*the definition of time or date — can 
the date recoVded be "yesterday," "today,^' or 
"tomorrow" or -''fast week?" For example, if 
the action recorded is a personnel act;on 
.step, it is mandatory that the specific date be 
described, i.e., "TOBA^Y'S D^TE." . 
At an early point in the forms de^gn task 

\the tt)lerances for eacli process step sFKjuld be 
^viewed from beginning to end t6 assure that 
tne^eeded .sy.siWs ' accuracy will in fact be 

* obtained. 

f r ' 



2.2. ^orn\s Management Information. This 
section 'will describe the necessary, steps in- 
volved in managing OCR forms as a part of -an 
overall forms control system. In jgeneral, these 
requirements are identlc^^ to those for any 
other forms management system. JHowever, 
there are some sug^^ted practice^ of particu- 
lar value in the handling of OCR forms, which 
are described herein. ^ - 

. * '2.2.1. Forin Title and Number. OCR 

£brms, as for-^ny well designed .form, should 
ha^ a clearly identifiable title, form number, ' 
and date of issue* or- revision. Trial or test 
'forms should be cleariy^Mdentified as to their 
test status (see fig. 5). Successive editions -of 
pro^uctfon forms should highlight the date of 
is.sue or date of printing (see Section 2.1.4) to 
-minimize contusion "between editions, and to 
rapidly, identify the correct fo^m. An alterna- 
ttve, if feasible,' is to - substantiially modify 
either the title of number, or both,' tvhen any 
cK^nge occurs which may affect OCR per- 
formance.- • ^ \* ' 



' temporary ded - h^onjhs 
>'e«manent ded. months 



PREPARtBL BY - EXAMlNElT 



SSA - 107 (BLi M'|?-72) OCR TEST FORM • 




Figure 5. OCJi Test Form, ' , . . 

' . • - .. - ,-■.:> 

2.2.2. Stock Order Number. Some paper- 
work- systems, may require that .a form addi- 
tionally carry a stock order nunjber, or other 
special control number. Care Should be taken 
to insurie that this nwitiber is * not confused^ 
with the 'form n'fwber* Some*- systems have 
. faund that it is advantageous to have th^ forn\ 
number a^ an OCR readable number to^facili- 
tate control and retrieval. ^ . , . 

' ' 2.2.3. Other Usage. The i|se of the^OClJ 
form as a multiple part form to achieve paral- 
^ lei actions should be considered. Combining 
several related steps can reduce the number of 
•forms involved and improve the systems con- 
trol- Multiform sets are an: appropriate iq§thod 
of combininig clerical aifd data recording^teps. 

2.3. Data Processing Requirements* T^is 

J section will describe briefly some of the con- 
siderations for 'OCRi forms design which arise 
from data processing requirements of the sys- 
tem. ^ ^ . * - 

2.3.1/ Software Requirements. The de- 

• velcH)ment of the system software require- 
mentsliii^ot the OCR. forms designer's Respon- 
sibility. However, thel forms designer must inf- 
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• sure that all source data ifeBded ard included 
on the fornj. The interactio^n between system, 
; system software, -and the form configuration is • 
direct and impprtant/The forms .designer must * 
be aware of these aspects and be able ta reflect 
them in his fihal desigp product. 
, Software application packages and an appro- 
ptiate'operafipg system will be required for the ' 
' OCR svstem cojr^troller if OCR reading ^opera- 
tions (other than rea.d from form to magnetic* 
tape) are to be accomplished. Adequate 
♦^memory and o^her related system considera- 
tions will be necessary to support tTiesi& sgft- 
. ware features. / •* ^ h 

2.3.2. Serial Numbering. Often a serial * 
number, is to be read by the OCR-systism and* . 
hence must be included in the formsT design ' 
both as' accountably data and machine read 
data. One of the by-product advantages of an • 
OCR rea'd^ system 13 that/a scratch pad rec- 
ord of accountable serial numbers can be main- 
tained to provide management summaries, 

• audit,* information, and oth^ control informa- 
^ tion. ♦ " ^• 

It is necessan: in .soixie OCR applications ' 
to account for all topies or'all sets of an OCR 
forms series. An example is the generation of 
sight -drafts which are negotiable'instruments. 

Systems can be programmed so that identi- 
fication-number series can be broken without 
significanice to .the system. Where a number* is- 
. used only for error recovery or data .reentry 
purposes broken-number series should ^e ac- 
ceptable. This* will reduce cost and time re- 
. quired to obtain OCR' forms: 

, It is important to rememBer that serial 
jiumbers or assigned nuTn})ers wHich are to be 
, read by OCR devices must meet all of the ap- 
plicable rules for alignment, position, approved 
^ Tont, ink, print quality, clear areas) and the 
like. Serial i^umbers as assigned nunrbers which 
are not to be read by OCR need not meet t}\ese 
' requirements and should 'be located in nonread 
aireas, i.e., .in signature blocks,, bottom-of-the- 
page areas, etc. 

* . • « . 

2;3.3. Identification Number. Son*^ ap- 
plications make use of a serial number printed 
as a part of the reading process. An example 
, would be the assignment of an index for re- 

* covery from microfilmed copies.v^Usually this 
. number need not be OCR readable and serv^ 
. no further purpose on the OCR form^after the 

microfilming step has been completed. The 
winting device is a peripheral attachment to* 
the reader ijaper handling system. If this 
situation exists, ^'ac^ should be provided for 
printing this Dumben . , - 

^ . 2.3.4^ Microfilming During OCR Process- 
ing. Many T>eK readers can be arranged with 
a microfilm camera so that the form can be 
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microfilmed while passing through the paper . 
handling unit>^his provides a low-cost, per- 
manent-record mfar less space than would be ' 
the cas^for the original-paper form. . - ' 
The pjimary OCR foi^^ design requirement 
is to provide suitable clea;- space for any mark- 
ing device used prior to' the microfilming step. ' 
Other considerations* will be 'the handling of 
. rejected. -fm-ms and their subsequent reentry. 
Form geometry inust be compatible with the 
miprofilm frame size.. 

The requirenjents of microfilming may irfi- » 
pose special constraints affecting the overall ♦ 
■4 systems performance. The forms designed 
^ should befalert to these situations. 

2.3.5. Reference Marks and^^argets. 
Many readers require* a reference mark to. 
designate th'e first read position. Others require 
targets fo^ fast line-skip commands, or end-of- 
nne indicators. In the' application of hand- 
printed characters, targets' are used hy> some 
readers to designate the first read positi(»i for 
. each line to be read (see-fig. 6). ' 

,The repertoire 'and application of refer^nc^ 
^marks Required for the m^tchines in the ^^y^- 
tem should, be available to the OQR forms de- 
signer. The best source of this information is 
the forms design specifications provided by the 
OCR equipment manufacturer. - * 

' 2.3;6. Erroj Marking. ,A* machine fea- 
' tu»e .can sometimes be -provided to indicate * 
positions, lines, or fields*, in which a reject 
character is located. *If used,,st)ace should be 
provided on the OCR form (usually in the. 
margin), so that a machiift^marking pen will 
clearly indicate- all error location. Space re* 
quirements and location will vary with .iiyli- 
vidual freadjng machine modefs (see fig. 8). - " 

2^.3J., Operational Informalioii. .Nearly 
all OCR forms will contain operational infor- 
mation th^t is not a p&rt of the data to be cap- > 
^;ured. Jtems such as approval signetyrcfS, rout- 
ing instructions, ^nd the lijte may -be reguired. ' 
The designer should position this information 
to insure that theee items do not interfere with 
OCR reading.. Normally the^e item's should be ^ 
placed at or near the bottom of th*e form' tp 
prevefit smudging previoui^y entered data, 
/see fig. 9). ji " 

-This treatment will enable' the reader to pro- - 
ceed directly to the Yirst read area of *the sue- ^ 
ceeding form. It also provides a "hand-rest" > 
area at the bottom of the form so that prob- 
lems an>*positionin'g t^ndprintetf characters at 
the end of a page are ^voided. . - 

Specific forms design treatment will be con- 
tained in Section 8. * : i 
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Figure 6. OCR reference markB and targets* 



2.3.8. Handprinted Character Require- 
ments. Handprinted characters involve a 
unique set of requirements which are described 
JPS PUB 33. In addition to the c}^ac|:er. 
Sef Tb be used thepe are requilrenients fo|kuide 
boxes, line » spacing, character spacing, stroke 
. width, and the like. Iii addition to' the provi- 
sions of these standards there afe two applica- * 
jHtei procedures of imf^oftance. One is that 
e^ry form, used for handprinted character ' 
•entry should have a sample of the character 
^ set (including the shaded guide |boxes) in the 
size to b^ read. The sample character set mijst 
- be printed outside the scan area preferably slb 

a part of the heading (see fig. 10>. The second, ' 
; As ihat an Error Recovery Area should be pro-, 
vided (usually at tl\e bottom of the form),' 
following all other data character entries (out 
within the scan area).* 

The* Error Recovery Area should provide the 
opportunity to duplicate any of * the fields or ^- 
lines found in the form. In the event w error * 
^ the data can be ''Erased" (see fig. 11) and a' 
^ replacement entered in the Error Recovery 
Area. When the.form is read, the OCR reader 
controller will ignore the erased infdrmation 
and overlay the contents of the Error Recovery 
Area on the total record before' beginning^iKt ' 
or validation routines. 
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; / 2.3.9. Identification of Ipput Sources* 

Data entry devices may themselves cause ^r^ 
'rors. This is compounded by the fact that these 
devices are frequently located at wide^sepa-* 
rated points which supply input to tnf*same 
ceiltrally located reader.' Thus, it is useful to 
identify the source location of all OCR data 
generated. Such identification serves as a qual- 
ity control device on OCR d^ita entry 'equipment 
and on t)ie performance of personnel (see fig. 




•Figure 7. Feedback identificaiidn. 



Identification of source ^ata entry de^icfe* 
a^d/or personnel operating such equipment 
neeq not be shown on each form prepared. Such 
identification may be contained oif.batch control 
documentatfon, provided such documentation 
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Figure 8., Jffrror marking. 

remains 'with "the batch through the edit or 
error detection cycle of the system flow (and 
subsequent correction steps). 

2.'3J0, Selecting Form Type, Generally 
the .reader selection is already available to the 



OCR formSvdesigner and the forms design task 
will be oriented to. the capabilities and require- 
ments of the equipment at hand. In this event 
both machine and form type will be a matter 
of that which is^ available. However, in the 
event of first system design there majr be 
choices and selections to be made. 
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ID- .TOTAL "bELETIo'nS THIS PACE 



11- TOTAL PAYROyjikBELETIONS 

la-' TQTAL PAYROLL" VALUE 

13- ORIGINAL MACHINE PAYROLL TOTAL- 

• . « 

I CERTIFY THAT THE INDIVIDUALS LISTED ^ 
HEREON WERE NOT PAID AND WERE DELETED 
FROI^ THE ABOVE-DESCRIBED PAYROLL. 



14 SIGNATURE 



\ hereby request the^cjtion as Inuicatea hereon and turtner certify that arrangements have been made with any 

) indicated banks, savings institutions, Insurance companies, or agencies entitled to receive checks for 
• deposit or custody, to insure acceptability of paymetrt or remittance by allotment. 



WITNESSED AND APPftOVED. WHEN AND AS oREQUIREO 



DATE 



75^ 




SOCIA^ SECURITY ACCOUNT NO. (In own ht^n^i^MnWnB) 
MILITARY SERVICE NO (fn own ft«ndwritinf) 




CODED BY 



PUNCHEd BY 



SSA > «02 (1-12-72J OCH TE^T FORM 7 f ' 



REVIEWED BY 



OATE / / 



CERTIFICATION. I certify that tbe'data/eported hereon was extracted from'approved source documents, validated 
by a designated authenticating official.^ The onginaf data has been codified to the machine language shown and 
I certify that, for every intent and purpose, the' data ^contained hereon is Identical* in basic content and applica- 
tion as the source document. . 
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Figure 9i 



Non-read information. 
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FiGUBE 11. Error recovery area. 
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: In general th^re^re three broad classes of y 
OCR reader!: * ^ 

. • journal tape devices, 

• document; readers, 

• Rage readers. 

A qulclc chayacterization of each is as fol- 
, lows : 

Journal tape devices read riarfow adding ma- 
chine or btusiness ma^chine^ tape rolls. The 
character set is usually nunaierics only with a 
linlited sat up to 5 or 6 special * symbols or 
alphabetic characters (C, E, N, T, S, X, Z, +, 
<, >. The tapes are usually generated by add- 
ing machines or accounting machines. 

Document readers usually process forms 
with one or twtf lines of data* The reading, 
process occurs, usually, while the fomi is in 
motion. Many "turn-around" form applications 
are of the document reading category. 

Page readers handle larger forms (up to 
14" X 14'0 .with' several lines of data (some- 
times manyX The forms are sojnetimes read 
at resf so ^at the machine, provides both ver- 
tical ai^d'^ horizontal reading motions. Both 
ed and nonformattpd applications are 
r^ on page reading devices. Many page read- 

^s will handle turn-around "documents'' inV 
addition to full size page forms, but at some- v 
what, reduced tjiroughput rates. « 




2.4. Output Record Information. This sec- 
tion will describe' OCR forms design require- 
ments related to the system output record 
requirements. 

2.4.1. ' Content and Format. Output rec- 
ords which result from the reading of OCR 
'forms are in machine sensible language and 
format. The method of recording generally^ 
will not concern the OCR fo'nhs designer. How 
ever, the fields and Uata content are'of injteres 
since these are the end product of reading ^n. 
OCR form. The needed information 'should be • 
available^ .froni the system designe^r's record 
layout. Questions can* be referred to the ADP 
systems design or*50ftware design f>ersonnel 
who are involved. 

2.4.2. Error Control rRequiremeiils. 
any data processing system there must be pro-^ 
vision for -controlling, certain classes of error' 
conditions. These provisions may include such 
practices as check digits, redundant entries, 
zero balance, or hash tdtals. The^ilr^uireme^t 
for the OCR data entry. «ystem will relat^.^to/ 
the data processing system which receives .this 

\data, and usually can be obtained froni the 
'APP system dedign staff. 

/' 

^.5. Collateral Requirements. This section 
will coyer miscellaneous provisions not de%. 
scribed elsewhere in section'2. / 
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Tablet 

GPO SPECIFICATIONS FOR Ork ? APnR 



Property Value* had (Tctt U*&odi vscd; 



Ba4JsWe%htt • 
1 000 Sheets 
17x22 in 


Opatrfiy 
JLLomh) 


S 

Smoothness t Porosity 
Sheffield rCurlevl 


Stiffness; 

Either' 
Direction 
l[Cftrfcy) 
ICin(mf) 


rhrectf trv 


(321.8x558.8 imn)^ 


^ Mm{%) 


Mtn(sec) .Max(sec) M,i;i(iec) 


40 lb (75.2 g/m»y 

48lb(90.2g/Dt«) 

64lb(120.i4/mn 


82 
85 
90 


100 200 10 
ibO 200 10 • " 
100 200 15 


70 
100. 
200 




t TcJlenrfice for this chanctenstic b + 5% of nominal value. 







^4 

Caliper,} 
• Nominal 

IKi ^ 



Max 



BriglitnessA 
Avetage . 

(Percent) 



0.UO43 
t56 



Fluorescent 
Brightener^ 
(Hunter) 
Max(%) 



O.C«>43 
0^52 



80 
80 
80 



02 

0J2 



ikness tolerance within a debvtry is + 5% of nomiruU calipt;. 
icraace for this characteristic is + 4% of nommal valle. ^ 
; Requirements * \ * 

Grain direction as required by equipment. > 

geanJin^-dirt particle count shaU not exceed 10 parts per miUion ( 10 sq. mm. per mh: no particles, 
shall cxc^<00p6 m (0.152 mm.) diameter. 

Stock ihaU be>ci^aljy bleached chemical wood pulp, free from unbleached'or 
groundwood pulpT^o Huorcsccnt ((^ticSU) br^hteners shall be added to the<)ulp. 
or paper duru>g manufacture. 



2.5.1. Protection AgainsT Damage* An 

important point in the_Mndling of OCR forms 
is that they must be protecjfed agains,t smudg- 
ing, folding and other damage during storing, 
.transportation and usage. Every effort should 
be madfi to avoid folding OCR forms; If it is 
unavoidable, OpR forms which must ^e folded 
should have special^ provision in thei design, 
such as perforations or folding guide\ marks. 
Moreover, OCR docu^^nents should be fcJJded so 
that the OCR printing is away from creased 
areas. Care should be taken to prevent shifting 
or movement within the ^ envelope sincii^.this 
will cause smudging and damage to characters. 
It is important to protect against inadvertent 
bending and 'folding. This can be accomplished 
through, the use of stiff eners as inserts. 

Plastic carrier envelopes with a s^lf -closing ^ 
feature, have provided protectioh to OCR.dochi- 
ments in many installations. This -practice gives 
instant visual recognition of the contents of 
OCR forms which require care in handling. 

2.5.2. Interrelationshi^f Fo^ms. Some 
OCR systems require moiCthan o^ie readable 
form to input alh of the data required for the 
particular application. Although different fonns 
should usually not be prepared or read wjthin 
a .single batch; the OCR forms designer should 
be aware, of all forms which are required to- 
inpvUt data to the system. 

One basic example is where daily transmittal 
forms containing summari^ totaU accOmpwiy 
the detail input records. The designer is* cau- 
tioned not tb use -this as means of over- 
controlling the int^rrelation^Tiip. * ^ 

2.6.. Forms Check List. The fofnis require- 
ments previously described hav^^'been sum-' 
marized in a checklist of items of interest to • 
the forms designer and OCR system n^ian^er." 
This checklist follows as figure 12.1' ' , 



^ siJ- OCR Forms Design 
, itU Introduction 

' ' * . 

^ - This section addresses the<^specification of 
materials -and layout required for forms to be 
processed in an optical character recognition 
systenri.. - ' 

This 'information will be of assistance to 
- O0R forms designers ift avoiding errors in the 
layout of>forms and will simplify the task of 
-compromising the often conflicting require- 
ments of the different 'users of a given form. 

3.2. OCjl Forms Materials ^ ^ 

3.2.1. OCR Paper. The specifications for 

• paper such as weight, caliper, opacity, porosity, 
smoothness, an4 color of paper to be specified 
for a particular form is dependent upon the 
•intended usage and the operating characteris- 
tics of the scanning device upon which th^ 
form is to be processed. The GPO standard 
OCR paper should be used wherever possible 
•(seetabljB 1). ^ fy^ 

It should be noted that OCR specification 
paper may provide source problems and sub-'^ 
stitute paper grades^may be suggested. These 
substitutes sRould 'meet the requirements of 
Jt8.17-1974 Character Set and Print Quality for 
OCR-A fbr physical arid optical characteristiics. 
Particularly, fluorescent whiteners* must be 
avoided since these materials **flare".in re- • 
T sponse to the scanner light source and confuse 
^ thejight detector elements. * , ' 

• 3.2.2. OCR Ink; There are two 'distinctly 
different kinds of ink involved in printing ^ 
OCR 'forms — read ink, and reflective ink. Each . 
serves a specific purpose. ' \ 

.i^Read ink is used to form the shapes* of all ' 
^aracters or marjcs to be read 'by an OCR 
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Figure 12. Checklist Between Form Designer & OCR System Manager 
1 . Forms Management Considerations — 

a. Form Number, Title, Edition, Date 

b. Stocl< Order Number, ifapplicable 
- c. Form usage other than OCR 

d^Number of parts if more than single sheet OCR form 

e. Distribution of each non-read part 

f. Distribution of OCR part: 

(1) Microfilm ' ^ \ 

(2) Hold for master file upd;ate ( days) 



t3) Hold for ^ days, then destroy 



(4) Send or retifrn.to 

(5) Other , 



2. Processing Considerations 



a. Requirernents for machine readable data to be prmted on the form by forms manufacturer, 
e.g., progrann number, serial number. 

b. Non-read serijarl numbering by printer — location 

c. Serial numbering by OCR equipment - location 

d. Data elements on form for rhachine reading (any internaKmachine instructions) and' data 
elements included in output. . ' 



Reflective ink requiriements 



f. Location of machine required reference marks 

q. Non-read data elements on form - location impact on readirjg capability 

" - ■ c^v , 

h. Correction process (error recovery) if form fails edit program 

\ • . ' 

i. Correction lines or fields to bg. ihcludejf on form for error recovery, if any 

j. Particular or specialized reqrfirerhents * ' , ^ 

k. E:xternal processes - signatures, date stamps, etc. 
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i^igure V2: Checklist Between Form Designer & OCR System Manager (Continued) * 



3, Machine ponsideratipns 
a. Type "of reader; hcluding machine reading capability. 
.b/Permissible overall form dimensions. 



A 



c. Read area dimensions, i.e., area on form where data to be machine-captured must be^located 



To be considered: 

(1) Rigbt, left, top and bottom margins . 

(2) Location of program number, if applicable 



* (3) Location of preprinted serial number if^OCR is required ^oca^^e 
• (4) Location of first data read line 



^ (5) Fieild assignments and locations^ 

(6) Field separators 

(7) Position of error marking area 

(8) Line spacing 



S 



(9) Character spacing 



d. Location of aon-read lines if printed and/or typed in machine-readable ink, including ' 
signature line, if jny. * . • ^ 



4. Forpi Elements 

, a. Data fields, read and non-read-for each data field show: 

(1) Caption title ' 

(2) Maximum Length', in characters, including embedded spaces 

(3) Method of^ecording (typed, printed, imprinted, etc) 

b. Source, and sequence of capture for each data^element. 

c. Output record order for each-data element to be read. 
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scanning ^y^t^m ; reflective Ink is used to prinl 
all characters arid other materials that should 
not be read by the scanning device, such as use 
irtstructions,^ data fjeld headers or numbers, 
and th^*like, 'Which appear in the reading area. 

N^nread materials (logos', signature blocks, 
§tc.), may be printed in black oifly. if they 
appear in nonreacL areas or are programmed 
'for nonread performance'^^by^the 'Scanner sys- 
tem. , " / " • 
. ,^ead "inks :ure ♦usually carbon -based and 
should have a matte (nongloss) Surface {var- 
ni^h*or srrioofh finishes for read ink causes a 
disastrous reflection in tp.e scanner system). 
Reflective ink colors are d^gnated by the scan- ' 
ner manufacture and lire -usually available 
without problem from mbst OCR forms manu- 
facturers. 

Figure 13 provides typical sample reflective 
ink colors (courtesy of Sinclair and Valentine). 
The colons shown in figure 13 are only approxi- . 
mate apd should^not be used in actual Specifica- 
tions of form design. The manufacturers of 
parti::ular OCR equipment and the suppliers of 
ink, should be consulted by^' the user in design- 
ing their forms. Figure 13 is provided only to- 
illustrate the wide variety oi colors available 
for use m OCR forms design. • 

Further specific directions regarding reflec- 
tive ink tiractice can be found in the manufac- 
turers f<im design guide manuals. 

0(:R scanning systems wliJbh employ a laser 
lighl source require precise color jLormulations 
and manufacture's recommendations must be 
followed carefully in these situations. 

It is important to note that reflective inks 
sh^ld be 'printed at their maximum bright-, 
ness so as to avoid reading, or reference prob- 
lems by humans. There ordinarily, is- a plateau 
in the compa^^ison of reflectance value versus 
rnk thickness— the thickness should be ll^lected 
at ite maximum yalue rather than the mini- 
mum valu^ which meets reflectance criteria. - 

3.2.3. 'OCR Carbon Papell ' Maay man- 
years of effort have gone intc? the development 
of spectftcations for cai*bon papers suited to 
OCR applications. This Work has been per- 
formed under the auspices of such organiza- 
^ tions>6.the Technical Association of the Pulp 
and Paper Industry (TAPPI), and the Asso- 
ciation for Testing and Materials (ASTM F-5). 
The OCR- forms designer> need not be aware 
of the highly technical description of this prpd- 
uct. H^' need only be aw^re of the availability 
of such special materials- and that he must 
make reference to them/ to the mode of data^ 
.entry, to the number of GWjts, and to the 
'specific part of the set whlcnp^tobe scanned, 
'when 'developing inatructio^sl^->the jnanufac- 
ture of theform. '^•'^ 



not recommended unless they, have been-thpr- 
oughly coordinated between the OCR readfer 
and OCR form^ manufacturer^ , 

/ 

• 3.3 Layout of ' Forms. . The OCR^reader 
operates most efficiently on layouts lyhich 
closely sequence data and in which scan areas ' 
are located along single or m ul tiple ad jacent 
lines. However, this must be Weighed against 
the human factors criteria lOf forms design — 
simplicity, ease of data entry, logical sequence 
of data element*, minimal writing, good 
visual effect, ifiling requirements, human scan- 
ning, compliance with^legal requirements, etc. 
The areas in which preferential consideration 
must be £^en to* human factors over the oper-* 
ating eflafei^<J| of the scanner are: ' • ' 

\« ease of entry by. the ^ata entry device to 
ie used// ^ * 

\effort required to locate proper data entry 
reas, 

effort required of the human reader who 
may be seeking certain selected- data ele- 
• riients, 

• the ease with which the form can be filed 
> « and retrieved, and . 

^ the ease with which data entry instruc- 
tions and other nondata information can 
be located andf^terpreted. 

. The forms de^fe^hould. study th"!^ ^ta 

• entry and macHfti^elder capabilities and know 
their limitations so thrat Tie" can design" the 
form for optimum use. 

• / ' - 
3.3.1. Layout Procedures. One of ^ the 
first considerations in the layout of a fogja for 
. OCR processing is the amount of infoftnation 
. that needs to be read (scanned) from tne form. 
These data will be grouped on ' the form in 
fields which contain one Or more characters, to 
bfi read by the machine as a single item 'of in- 
foiinatiop. ^ . 

System considerations have led to two types 
of design for the layout of a data field. First, 
the blocked fi^ld in^which thae area reserved 
fpr the field will be delineated by a hpX whose 
horizontal dimension is set out by vertical bars 
printed in nonreflective, re,ad ink (see fig. 14). 
The second caise is the free formatted form in 
whic^i the data field area is implied by marks 
outside of the scan area' (see fig. 16)'. The free 
formatted form requires. that field definition be 
dictated by a computer controUing the scanner. 

Combinations of these two general types of 
form design can also be utilized. Wherever 
> f easibl^toke. designer should allow extra char- 
acter sproes-in data fields for^error recovery 
' if the typist hits the^ wrong key-^ good rule 
of thumb is one extra space for evejy ten 



ture 01 the form. ""-^v ; mumu is uue eAtia apace xui cvc^j 

. There is no confirmed experfe^ice ^n the. use^^.chajaipters'. An additional field space .or two 
of carbonless papers and ther#)re. they" BxeM^^jhpm also be planned for error recovery 
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FiGURE 14. Blocked f,<ij;m(U. ' 

when the entire field of data is effected. Ex- 
perience to date' suggests that it is better to 
go to a new form if more' than two fields of 
data are lost; 

In the c:aSe of bloCjced fpyms containing fixed 
fields, preferred practiqe is to use the Lopg 
Vertical Mark (LVM), a vertical bar provided 
in X3.174974 (OCR-A), as a field delimiter.^ 
The LVM. (or delimiter) must extend above the 
highest point ^f any character and below the 
baseline of a field. Theee delimiters xjan either 
be preprinted on the form' as rules of appro- 
priate length (up to the entire length of the 
form), or they may oe keyboarded at the tyne 
of data entry. Good practice dictates printing 
a guard space on each side of the preprinted " 
bars in nonread ink ^ ^as to deters typist 
from entering infortnation on or near the LVM 
(see fig. 15) . The LVM is a fuU^dth character, 
and requfres a full space. Anything less can 
result in incorrect reading. The LVM stroke 
width dimena^ns are critical and the absolute 
limits are O.QWaO.036 inch. This provides^ recog- 
nition nompatibility with* all scanners.^ - 
• Recommended line spacing practice dictates 
layouts of ire--;^more than four vertical da|^ 



lines perjnch'and preferably three, lines p6r 



\ 




bona 




JFiGURE 15. Use of gicard space tvith Long Vertical Maxk. 

inch. Sopie scanners can handle six dataJines 
per inch under carefully controlled conditions, 
but such spacing is- very likely to cause prob- 
lems, especially ^if delimiter marks or vertical 
characters project into overlying or underlying 
'fields.' Typewriters with half-line spacing can 
print either three or four lines^per inch and 
this option should be specified in purchasing^ 
new Equipment. . 

' * It isi important to note that four-line-per- 
inch, capability canndt be assumed for type- 
writers already owned. They. should, be checked ^ 
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> Readers capable of .handling ftlx-llne-per-lnch materials sr* 
normally lApre complex, more, costly.* and generally ' must • 
oT^rtfte at the maximum potential device capabllRy as opposed 
to, tbose readerid whlcl^ tvlH read thre^^llneK-per-lnch msterlals. 
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Figure 16. Free-form format. 

.prior to proceeding with the forms design 
whfch involves line-spacing decisions. * 

As noted above,";the ^system controlled can 
give tremendous, flexibility to some tjypes.of 
readers. Some^forms can be converted to OCR 
simply by printing instructipirs in reflective 
(nonre^) ink and setting up the reader to 
scan, the data entry areas. This may not be the 
best approach howj&ver^ as the old layodt could 
have -been dictated by considerations whieh no 
longer apply. The human being is less prone to 
trariscription error \Vhen data elements a^e 
sepf^rated on the form: The OCR device is not 
subject to this type of reading error and Se- 
xually can be expected to perform more* effi- 
ciently when the ,data are contained along 'a 
single line. , . ' / 

Snce mostf «cai^ners read from an edge 
designated by ,the manufacturer the following 
practice is recommended: 

Whenever a minimal Amount of information is to 
be scanned on a single line, scanning speeds can 
usually be increased by placing the ,data nearest 
this starting edge. Most machines can be con- 
trolled to read only the length' of the line actually 
used and thus operate at a maximum speed. 

The designer should strive to compact data . 
fields near the right (or leffj reference edge 



Y 

♦ 

of the form- Form diepth (length) shoul.d be 
kept short to redqce forpi" feeding time by tlie 
OCR reader and to reduce forms manufacture 
costs. ' ^ 

3.3.2. Form Gebniiflry and Spacing The 

preferred shape of an OCR form is rectangular- 
with-th6 nominal data line parallel to one edge. 
(Square forms should be avoided. See- Sec. 
3.6.1.) The dimensions of a form shoiild not be 
permittfed to .vary from nominal' size by more 
than k 0.030 inch in length and Width. The 
diagofial lengths should be held within ± 0.045 
Mnch of each other. Problems in <alignnieht and' 
in forms feeding will bfi minimized if these 
tolerances are observed. 

-The of the f6rm will Be determined by 
one of more of the following considerations. 
The forni must: 



1. coptain all of the data fields, headings, 
and nonread. areas required ; ' ^ 

2. be convenient for filing; "^^^ 

3. easily handled. 
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vA rule-of- thumb is to' start with 81/2 x — 
and move to submultiples i.e., »8V> X 5i/>", or 
81/2 X 3 2/3". Use 8y> X 13" if ad^d length is 
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necessary. Avoid larger sizesjtxcept m unusual 
situations. Note that 81/2 x the preferred 

•OCR farm size for use in the Federal Govem- 
menjK , ^ \ v ^ . / 

/liiere are many formulae quoted for esti- 
mating required form size wjiich have proven 
to be generally ^Unreliable, A recommended ap- ^ 
proach is^ to simply lay out* the required form 
information ' on a preprinted g^i^ which in- 
cludes the OCR scanner space and margin re- 
quirements ^(see fig. '17, provided courtesy of 
Datafold Forms, Iiic). . . ' , 

Tlie recommended grid spacing for most 
OCR machine applications is 10 characters' per ' 
inch horizontal spacing and 6 lines 'per incl^ 
vertical spacfng. Handprinted characters are 
set to larger spacing — 5 horizontal spaces per 
inch for numeric' characters, 4 horizontal 
.spaces per inch for alphabetic characters with 
3 vertical spaces per inch, In» providing .the 
hori^ntal data , spaces add . extra spaceg^ for 
cprrection requirements. 

3.3.3. Preferred Sizes. The majority of 
OCR forms are produced on standard rotary 
printing presses equipped with either 22, 17 or 
14 inch cylinders.\Standard form sizes are 
thereby restricted by the ability of the printer 
to lay out forms within the dimensions' of the 
printing press web, When the design , includos 
stubs and punched hiles the restrictions are 
even more apparent. .Table 2 lists OCR paper 
sizes that may be selected for maximum 
economy. 

'\ • 

' 3.3.4. Mechanical Properties of , OCR 
Forms. 



ge 01 an uoiTiorm. /•■ 
*inting Area {or Scan A^a^Js the^rec-. 
ir area loclted inside tJie/maRgins and 
mndaries parall^ or- pmaelfdicular to a 



M^igins are the reserved' areas, adjoining 
each edge of an OCft form. /■ 
^ A Printing 
tangular 

with boundaries parallel^- p^rpt 
ileference Edge. 

A Reference Edge i^that OCR form edge 
used for positioning in tne reading process. 

A Clear Area is the space occupied by char- 
acters to be read plus an additional protective 
border around them. This is an area 'of the 
OCR form'in which no other machine sensitive 
materials may be 'plkced. ' 

The mechanical properties of OCR fornas ar^ 
illustrated in figure 18.^ 

'^^YXTX^'^^bsyour^ jPlear Area. The 
distance. between the boundary of a printing 
area and that of its surrounding clear area 
should be at least 0.100 inch (2.54 mm) for 
the majority /)f scanners but is necessarily 
larger on a few devices. 

.On documents, the clear area should (at the 
time of reading), extend to the edge of the form 
on {he side art which the scan starts, unless 



TABLE 2. Preferred sizes for OCR forms 

f - Nominal width Nominal depth ^ 
• Type of form (inches) (inches) ^- 

Cut Sheets ] ^ 4Vi, 4 14,13,11,7,5%, 

. 41/4, 3%, 

Coiitinuous , 4^4 14, 13, 11, 8%, 7, . 

6V^»4H,* 
3%, 314 



Unit Sets 



814, 4^4 



14/13, il, 7, 



14/13, IXf 
^ IVi, 3%, 



Tabulating (^unch) 7%, 4% . 3^4 
, • Cards * * 

Journal^Tapes l%o minimum. Limited only by 

* , ZVi preferred, paper hanjUin* . 

• 4 maximuhi deuces on reading/ 

' equipment . 



4y4'' size should not be used with any system requir- 
ing 3 or 6 lines per Inch entry, lo preclude misregistra- 
tion. " ' • ' 

Table Notes f ' . 

Notel: Widths and depths fisted above for cut sheets • 
or unit sets- may be interchail|:ed within either cut 
sheet or unit set categories. Cut sheet stzx,s shall not be 
transferr^ to' unit set listings. (Width is pareliebto, 
and depth is perpendicular to, nominal data lines co be 
read by an OCR device.) ' 

Note 2: Most OCR scanners have- len^h.t4|width' 
ratio limitations that must be considered. Square forms 
are generally to be avoided because of paper feed prob- 
lems with some scanning equipment 

Note 3: ^izes are Jthose' of the form 'as it is -being 
'fed to the OCR reader. The designer should include 
provisions for the removal of gummed strips and pin- 
feed hole strips prior \o processing on the OCR reader 
c since ynany OCR scanners do not permit holes m 
margins; gujjmed strips mny interfere with propl8r . 
feeding. ^ 

Note 4: Most ''page" readers will accept the mini- . 
mum and maximum sizes listed above. Most document 
readers will accept forms with widths up to* 8^4 inches 
and depths up to 5^ inches. 

Note 5: The majority o£ OCR readers cannot scan 
edge to edgl of the wider forms and machine,jp6cilka- 
tions should be consulted before • attempting , to u^e «n 
extra wid^ form. 

Note 6: Larger orders of OCR forms are likely to be . 
produced as continuous forms; therefore, initial produc- 
tion of test forms should be; of the same spedificatioiw. 
Selection of a particular width and depth ckn signifi- 
cantly affec|llhe cost of form .procurement <i.e., a 14" 
depth is awnable only f (om limited sources and conse- 
quently more expensive to procure). - 

some device such as a timing mark, is- needed 
* to indicate* thre beginning of the printing area. 

It ii>ecommende|i that the clear area extend 
* at least 0.250 inch (6.35 mnj) on the trailing 
side. The vertical extent, of the clear arpa^ 
should be at least OJOO inch (2.54 mm) above 
and below the scan band area. This feature 
should, also be plotted on the layout sheet. ^ ^ 
: . ^ ' 
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PRINTING OR SCAN AREA 



This boundary pardUl to Rofor^nco Edgo. 



3.3.5. Headings and Reference Marks. 

Prepr,inted material should be located with a 
nominal 0.25 inch (6.35 mm) margin from the 
reference e'dge, and even with an established 
base line parallel' or perpendicular to the 
referenced edge.' Skew tolerances for most 
scanners permit displacemenjt from correct 
vertical position- of one quarter character 
^height between the .first and last characters of 
^ vfull length lin^. 



Figure 18. Mechanical propertie/s of OCR forms. 



3.3.4.2. Minimum Widths oif Margins. 
All margins should be kt least 0.250 inch (6.35 
mm) at time of reading, except as specified 
otherwise herein* 

3.3.4.3. Margins for Imprinting from 
Embossed Catds. OCR system which use 
embossed plastic cards for imprinting on pages 
or documents are often capable •of imprinting 
ahd reading -with a margin of only 0.125 inch 
(3.18 mm). The chances for misreading are 
increased because of the effects of forms 
printing tolerances and the increased danger 

^'of. edge damage through handling of • such 
forms. Small margins should be utilized only 
when required by the system desigft (see fig. 
19 as an example of preferred practice). 

3.3.4.4. Recommended. Typinir Margins. 

All typing areas should be located^ at least one 
inch from the top or. bottom df the sheet in 
order to insure that alignment and print qual- 
ity are maintained. This tolerance can be re- 
duced to 0.25 inch. (6.35 mm) on continuous 
forms but this will fequire typewriters* with, 
special hold-dawn devices and the designer 
mu^t be sure such modifications, are part of 
th& system, Alignnient in the scan are^. is best 
achieved by rUlings (in reflective ink) showing 
the actual typing line. Prealignment of the 
typewriter can be best accomplished by provid- 
ing test character -fill boxes off* each end of a 
test line. 



3.3.6. Non O^R-Read Printing. Form 
entry guides such as blocks, rulings, and cap- 
tions are aids to the proper placement of data 
on forms and iristru^ions iof entering data. 
They should be visible touthjbuman eye, but 
not to the scanner. To accom||KTi this they are- 
printed in reflective (nonread) ink. Such 'in- 
structions are an .important means of dncreas- 

- ing speed and of reducing errors in entering 
' data. Use of reflective ink permits these in- 
structions tfl appear near their point of use. 
Other information may be in OCR visible ink 
if placed .o«f5ide^c>f read areas. 
* ♦ 

3.3.7. Other Users. It may be necessary 
to enter data oil the form for human users as 
well as the OCR reader. These data include 
' initials, date stamps, and filing instructions! It 
. is possible that OCR readers may not ignore 

the usual stamp pad inks and ballpoint pen inks. 
Therefore, it is important to set -aside for this 
purpose areas of the form which are not read 
by the OCR unit, preferably at the bottom of 
the form. Care should be taken to provide 
ample room. for such entries. Consider the use 
of colored strip boundaries in order to prptect 
agfiinst entroachment upon the OCR fields. 

In some applications, such as purchase or- 
ders, sight drafts, leases, and like -legal docu- 
ments, recommended practice is to use an OCR 
record capture form as a top copy and use the 
.second oopy as the ''original" copy for the nor- 

^ mal docunient functions. The correct choice of 
carbon paper^will produce an "original" indis- 
tinguishable from normal first (top) copies in 

^^'a set, including protection from alteration 
'when required. (see*fig<^20>. 

3.^.8. Preprinted Data Entries. Pre- 

prfnted material such as serial numbers, should 
beiocated with a nominal 0.25 inch (6.35 mm)* 
margin from the reference edge, and with an 

• established base line parallel or perpendicular 

• to the refeijenced edge. SkeW tolerances (t^ie 
permitted angular displacement from correction 
horizontal orientation) are nominally one quar- 
ter character height per full line foi^ most 
sCianners. • . 

' 3.3.9. Back Printing. It is recomn^nded 
that ' OCR forms be free of back priMing. 
W^ere back printing is required, tha follopving 
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Pfeos.9 write 
like this 



0 I 2345678^1 



^^^^^^ SERVICE PLAN. fNC. d^u-n,s 175-2294 
IT • V P- O. BOX 3932 SAN FRANCISCO, CALIFORNIA -94119 



For morchandiso 
sJfiipmonH soo gddross 
on carton. 



TERA^: NET CASH FOB SHIPPING POINT 
y INVOICE 



Ship 
to 



SKI 4507120 



Sold 
to 



A..C 



I.^D. 




Figure 19. Imprintinq^fram embossed cards. 



minimum specifications should be observed in 
order, to preverft show-through or bleed- 
through : 

a. OCR paper minimum basis Wjeight^^O 
. Dounds flOOO shcGtsV • • * 



b. 



c. 



pounds (1000 sheets). 
Minimum opacity of ' the paper before 
printing — 85^roent. 
Back printirig minimum surface feflect- 
, ance-«50 percent (in the spectral range 
of the OCR equipment being used/ This 
can be obtained either by the pifoper 
choice of^ink or printing a screen j)a1?tem 
with 40^ 50 percent screen). 



3.4j Human Factors: Many aids have been 
devised for forms to ensure ease and accuracy 
^ of data, entry. Most of them are basic to^ood 
.forms design, but several of them are torn-, 
binations oX aids to the efficiency of data entty 
and processing^hrough the OCR scartner. 

^3.4.1. Alignment Marks. Data align- 
• ment'is essential for most OCR readers. To 
insure good alignment it is nece&sary to (1)^ 
incorporate areas for prealignment of forms 
^n: data^ entry typewriters, and (2)' lay out 



efatry ajregs (fields) so 'that the typist is en- 
couraged to type only in the scan area. Nor- 
mally a V^" band at thj^^top of the form can be 
made available to permit proper horizontal and 
vertical positioning of the form in the device 
used for data entry (see fig. 21). This may 
take the form of a line for trial characters 
extending across the- top, or two 3-to-5 char- 
acter fields, one at top left, the other at top 
right, in which trial - alphabetic characters 
should be entered to test proper alignment. 
When possible, chatacters in the proper font 
(V's or W's) should be preprinted to provide 
a comparison and thus identify an incorrect 
font that may inadvertently be' introduced into 
the data entry system. 

3.4.2. End of-Form Warning \Marker. 

* Warning markers should appear in rtflective 
ink at the bottom of free form^or mWti-line 

^ entry forms as a precaution against em 
data beyond the reading area of the fomT, 
One style of marker is a column of countdown 
hne numbers opposite the last few lines; an- 
other wotild be a series of increasing width 
steps comhionly referred to 'as a "staircase" 
(see fig. 23). 
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U.S Of PARTMENT AOIIICUL7\jRC 
Ayiculturot StobtliMtiOA ond Co m yvotion S«rvic« 



WAREHOUSE STORAGE NOTE AND SECURITY A0REEMB4T 



Nom* 

OAd 

Addrtts 

of 

froducar 



STATS « COUNTY COOU * FARM NO WHCRC PflGWDUCCD 



WARCHOUSC pTcCCIPT NO 



NET QUANTITY 



LOAN RATC COL. • X COL C 



OC1.IVIRV LOAN VALUt 

CMAROIS CQL D MINU»COL C 

1 , f ^ 



,*C/0 LOAN NO 



/I 




excise TAX 



NOTC AMOUNT 



^ ,bcreiQiftcf referred to ti the producer'*) joiotly and severalty prom* 
t ihown below, the "Note Amouot" sbow^ tbove. tad taterett oo each i 
/unit of any amouot under tlOO (rouodtd to the n«ar««t |10 iacrenent) at 

_ — - — - ****** amount ii outfttaadtnf. exiluiive of tbe ca lendar moadi of repayment if 

di^^f^tr "Amounr'~liaTl>ccn outitaAdinf <Iu'nn( air or any part of two or more cilcndir raoothifor to ucufy bii obtj(*ttoni as provided in Section 
6 of this tn strum rut. If the producer (s) made a ftiuduient represenution herein or in obttioiif( tb^loan or in connection wlcfa settlement ond«|- tbe 
iosn or has made an unlawful disposition of anv Dortion Of the commodity secunn| the lofM^ the principal amount of die4oM. and any^ coets incor- 
red bv thcbolder of th« n^e> shall bear interest trom die date of disbursement at the rate of 12 p«f ceonim per annum except as provided it) 6(b). 
The makers and endorsers severally waive presentment lor payment, demand, protest, noace of protest, and notice of nonpayment of diis sfetc. The 
term "CCC" m«an< Commodity Credit Corppration and includes any bolder of tbe note to whom CCC may have as|i(ned its interest therein. V 
3 flMlfl44 CoMmWity.The producer h«reby assigns and pledges to CCC and any subsequent holder «f this note, M collateral tecurirf for tbe pay'X 
ment of tbcsnote, charges, and interest, ifae warehouse receipts and other documents representing the commodity described in Ae Schedule of Com- 
modities (hereinafter re^rred to as the "pledged commodity") 

). ProdiM*e'» topf fwf Won. The producer agrees that bv signing this instrument he makes the representations a|id warranties and agrees to all 
the teyms and conditions specified in diis instrument. Inelwdlog fh> provtttona n Hio wvfa».Read carefully the entire instrument before signing. 
WITNKSSiKS* I } SlONATURt'S' | OATC 




4. Uiwhel<if*s Walyr. The underiigned lieobolder(s) '(including secured parties) do hereby sev^Uy waive. relin<)uiih ^nd> surrender alt ngh^ 



LiCNHOLOCRiS* iSitnaturt) 


NAMt MiO AOORUSpr COUNTY ASCS OFFICC 


AmOVtO FOt CCC <By) 




DATE 


a 




ORIGINAL 













Floras 20. Sample form tkowing use of top iopy for OCR onginalund ieoond copy for 
t^gal original copy* * * * ^ ^ 
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■ • r n \ r • f*^ ■ r ^ ?^ n x *^ r pi V fi n R n !? M ^ p I 

^ r 



FIGUIU5 21. Alignment marks. * 

3.4.3. Character Set Indicators. Char- 
acter set indicators are desirable in operations 

^where the entry devices may use a variety of 
fonts for different operations. One design 
might be a line of type in the proper charac- 
ter set to be compared with a trial line entered 
below it from the device (see fig. 22). Equip- 

,ment capable of reading multi-font source data 
is much more expensive than single-font equip- 
ment. Thus, for economic reasons, it' is prefer- 
able to avoid multi-font source data. 

3.4*4. Tab Stop Settings- Paper guide, 
margin,^. and tab-stop settings for Ijhe form 
should be indicated at the top of the form to- 
insure proper data layout A common method 
of ihdicating tab-stop settings is the use of a 



row .of preprinted triangles in the top margin 
with points facing -downward at the point of 
entry of the first character in the field (see 
fig. 24). In conjunction with the above, care 
should be taken during form layout to align 
fields- vertically and to reduce the* number of 
tab stops Required. 

3,4.5/ Mid-Form Alignment Marks* On 

forms 11" or longer a line guide should be pro- 
^^d«^ several times down the sJieet, particu- 
lai-lj^ if the form is of the free form- type, Sr is 
provided as ^ continuous form. Csive should be 
taken in placing these guides . to ensure that 
normal spacing of the data entry recording 
equiplhent will feed the form so as to place the 
nominal data Jin^ centrally in the scan area 




FIOURS 22. Data recording font indicators. 
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Figure 24. Tab stop setting indieators. 

rather .than near the lower ^rder. 

Th.e line guidemaj^ be a pair^of lines between 
which a typed line should fall, or a single line 
upon .which the .typed lin^ rests (s^fe fig. 25). 

3.4*6. Data Field Captions. Data field 
labels and captions, preprinted in reflective ink 
for each field, number, data designation, an<} 
codes tg be used, aije extremely helpful in re- 
ducing entry errors. ^Titles or captions must be 
made large enough and bold enough to be easily 
read by humans, but still not be read by the 
regdeh 

Preprinted captipns should be printed jn a 
sans-serif Jype face, such as Helvetica (see 
fig.. 26). ^ , \ 



3:5. Multiple CopyrFonrts 

i 3.5.1. Scanning Carbon Copies. The use 
of a catbon copy as a scannable form is hot a 
oommoni requirement in- most OCR applications. 
Wherev^ possiljle, use of 'carbon copies for 
OCR scanning should be avoided in light of 
the atteildant, problems of image degradation, 
spiudging,.alignment problems, requirement for 
' fin^ tuning, of the scanning system, greater 
cosit of the reader system, and like problems. 

There; are two situatioris where farbon copy 
reading^/may be of interest: 

• injt)rinter applications involving plastic 
cardie, 

• negotiable or legal instruments, such as 
purchase orders, leases, sight drafts, etc. 



FPOQ] 



/ / 



BLC 


)CKN0.(2) 


AN 


nAv.(2) . 



NO. IN ( ) INDICATES 
NO. OF CHARACTERS 



EMPLOYEE tJ0.(6) 



SjCK tEAVB(2) 



■ i 



T/ME AND.AITENDANCE 

"^/IregThrsTi 



BLOCK N0.(2) 



^^'^^^ 



1. 



EMPLOYEE Na(6) ' 



SICK LEAVE(2)' 



COMP. LV.(3) 



REG. HRS.(4) 
COMP. LV.(3) 



PREM. HRS.(4) 
LW0P(2) 

J _ 



NIGhj^SHIFTUy 

aw6l(-2F~ 



PREM."h'rS.(4) 
lW0P(2) 



NIGHT7sHIFT(4)|j 
AW0L(2) , 



rSHlFT(4) 



^FlQtmx ^. Mid- farm alignment guide. 
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PROVIpER BILLING FOR MEDICAL AND 
- ' OTHER HEALTH SERVICES 



NOTICE: Anyon* who mrsr*pr«$tnfs or failifi«s MMhiiol information r*qu*st*d by this form moy upon conviction b« subject to fin* end 



TYP£ HHHHHHHH over this sp] 



03. PATIENT'S ADDRESS- NO. AND STREET. 

1D71S FRANCIS*^RIvr 



F(RST NAME OF PATIENT AND MIDDI^E INITIAL 

NELS R. E. 



02. HEALTH INSURANC 

^fi.G-os-ol 



CITY. STATE. ZIP CODE . 

ROCKVILLE MD n "2Dfl02 



05. PROVIDER NAME . > 

RHETT R. BUTTLER 



PROVIDER ADDRESS- CITY AND STATE 



lan STONY DRIVEN ROCKVILLEi MD ^DfiSD' 

: ^ , X \ i -1_L. 



IO.-tN5^RING ORGAN 

PAN lilE 



^AN^KON Ol STATE AGENCY NAME . 

^RN LIFE ASSN. 





ADDRESS- NO '^H^ STREET. CITY. STATE. ZIP O 

LIFE DR 



FiGUBE 26/ Data field eaptioriB. 

For imprinter applications ordinarily the 
bottom copy is to be the scanning copy. This is 
not always the case since some readers will 
read reverse carbon iniages from the back of 
the top copy. Form set specifications should be 
reviewed carefully with the OGSl manufac- 
turer so that proper^dering information can 
be included in procurement specifications. 
' For negotiable instruments the usual prac- 
tice is £o designate the OCR data capture copy 
as the top copy, of the 'form set. The second 
copy is used as the "original" or legal copy for 
signature purposes. The correct selection of 
the first carbon ^sheet will result in a form in- 
distinguishable from forms produced as orig- 
inals with carbon ribbons. ' 

In situations other' than the above, carbon 
copy reading should be avoided. 

3.5.2. Registration Between Parts. In 

cases of multi-part forms," Ihe part to be 
scanned (top or bottom copied) must be speci- 
fied in forms procurement specifications. The 
type of^ data entry device to be used should 
also'be a pail; of tire specifications, as it makes 
a difference in how the form is manufactured. 

Registration requirements for the non-OCR- 
read copies should be iietermined and included 
in procurement specifications. 

is. Other Forms Layout Topics 

316.1. Comep/^ Treatment. The use of 
special comer i^featment increases the produc- 
tion cost of the form but is^ sometimes dictated 
by overall system considerations. A comer cut 
should not extend more than 0.5 inch ' (12.75 
mm) in horizontal or vertical direction from 



the comer. Simils^rly, rounded comers should 
not have a radius exceeding 0.5 inch (12.7^* 
mm). This value. for rounde^ corners is com- 
patible with the requirements of Federal Sup- 
ply Specification GC-.U6 or ANSI X3.ll, Paper 
' Cards. 

Comer cuts are especially useful for docu- 
ment in high speed- feeding situations where 
incorrect- form^ position will be troublesome. . 
Whep it is absolutely necessary to design forms 
of a. square or near-square geometry, comer 
cuts are extremely helpful in insuring that 
forms will be .transported through the OCR 
reader corr^tly^ 

3.6.2. Pinfeed Holes. Pinfeed Tioles are 
important in OCR forms layout' because they 
are used, not only for feeding continuous forms 
but for locating the entry line vmth respect to 
the writing point of the recordW device as 
well. It 13 therefore necessary to assure that 
the relationship between the Holes and the 
form data fields be maintained. Further,4»care 
must be taken not to place' holes which could 
interfere with the read areas of the form. 

Standard pinfeed hole spacing is ceater-to- 
center^distance of 0.500 in ± 0.015 in (12.75 
mm ± 0.380 mm) along a line parallel to a 
vertical reference edge (or perpendicular to a 
horizontal reference fdge) and horizontalposi- 
tion tolerance' With' jespect to the reference 
edge is ± 0.015 in. (± 0.380 mni). Pinfeed 
holes should be spaced equally above and below- 
form perforatfons, so that this distance will 
he 0.250 in ± 0.015 in (6.35 mm ± 0.380 mm) 
from the top edge of the form. 

It ihovld he noted that OCR tsrpewriters and 
data entry dfevices now generally provide ade- • 
quate paper feed capabilities so that pinfeed 
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holes are. not required for registration pur^ 
poses. Continuous nonpinfeed forms are a use^ 
f ul application for the production of OCR forms 
in high volume situations. Continuous forms, 
howler, . should be carefully burst before 
feeding to* the OCK scanning system. 

3,7. Handprinted Character Data Entry^ 

Handprinted character entry always involves 
the use of guide' boxes (see FIPS PUB 33 and 
figs. 27 and 28). These boxes are placed on 
^ nominal data lines for continuity of data entry 
as is done for otl^nfethods of OCR data entry. 
Normally, vertiofcline spacing \s 2 lines per 
inch. • 

' Handprinted c1ia\acter^ data entry forms 
•should be arranged permit data entry from 
left to right, and ^top To bottom. This arrange- 
ment-helps prevent smudging of characters 
caused by working over previously coded data. 
Avoid using the bottom 3'' of the form since 
the operator may not easily 'control the form 
when entering data in this area, thereby allow- 
ing more chance of degraded characters. ' 

Ji set_jof characters used should always be 
preprinted on the form -in actual size to illus.- 
trate the characters to* be used (see fig. 29). 
Oniy the set or subset involved is needed and 
other characters may.be confusing, i.e., show 
only the handprinted characters which the 
reader or system will accommodate. 

Refer ,to TIPS PUB 32, ANSI X3.45-1974, 
or to manufacturer's specifications for further 
. details regarding hartdprinted characters. 

^ 3.8. Forms Design for Multi-Scanner Oper- 
ations. Based on the current level of tech- 
nology in the field of OCR. it is now .possible 
.to design forms that can be. used on several of 
the OCR readers now on the. market. In the 
past, forms could not be easily designed for 
common use by differenjt scanning equipment 
in a common data input system (s). Today, it is 
now practical to design forms to be used on 
several different page readers df certain re- 
quirements are observed. These requirements 
f all-in three general "categories: fbrma mate- 
rial, forms printing requirements,' an^ forma 
forAat. r . ^ 

3.8.1. Materials. OCR readers available 
• today operate on nearly the ^ame range of 
physical and optical paper specifications. The 
differences from machine to fnachipe are rela- 
tively minor. If certain ranges of OCR paper 
characteristics and inking? practice are met, 
forms should be interchangeajjfie between dif- 
ferent makes of readers without undue, prob- 
lem. However, this sitnation should be con- 
tinuously monitored, since it represents a 
combination 'of application^'r^quirements rather 
than the single set encountered iii . the more 
usual application. . 

If forms are printed on 20 to 24 lb. OCR 



1 , FIPS PUB 40 

bond paper and meet othep OCR paper require- 
ments, ^ interchangeability in various *torms 
feeders 'should be achieved. 

Read (black) inks will pose ijo interchange- 
ability problems. 

Reflective (nonreafd) inks may present major 
problems although several njachines operate in 
the same general portion of the colcvr spectrum. 
A particular problem will be encountered in 
, using forms on machines with*' laser light 
sources since thev operate on a very i\^rrow 
spectral band. \ * 

J.8.2, Printini: Requirements, Inter- 
changeability of 0(5R forms should be achieved 
if thje guidelines /of section* 3.3' a^ observed. 
Good forms manufacturing practic^v should be 
adequate as supplied by a reputable,, experience 
OCR form's 9ource. 

3.8.3. Forfaat. The /guidelines of Sec- 
^^tion 3.3. are-important in achieving any inter- ^ 
Changeable reafler applications. In addition, the 
special requir^ents of specific readers must 
be observed 'Xvith regard to refkence marks, 
clear areas^ line targets, and field markers. 

The special requij:ements of eacH reader in 
the system must be Contained in the OCRforijis 
^ to be interchanged. 

3.9. Reader DevJce Qiaracteristics Sum- 
mary Charts. A listing o^^^R Reader Char- 
acteristics for most of the presently available 
devices is-jgiven in Appendix D. * 

4. gDCR J'orms Specificatioii and Inspection. ' 

A summar^olf requirements that will be help- 
ful to the OCR fofms designer in writing pro- 
curement specifications and inspecting fin-, 
ished formsr*for acceptance is given in table 3. 

The experienced fprms designer will be able 
to add items frora/^iis experience to increase 
. the usfulness oi this table to his systems 
. design work. 

After a form is designed, the forms designer 
is ready to place an order for production of the^ 
forms with a -forms manufacturer. Aside from 
the rough draft copy of thei/form there are 
many other facts which must be provided to 
the forms manufacturer, as shown in the table. 

5. ,OCR Forms Design Tools.. There are 
a number of aids that will greatly assist in 
OCR form design- task ,and contribute to pre- 
cision in the finished layout. These include: , 

a. F^y-m Layout Paper— 6 * lines per inch * 
vertical spacing and 10 lines per inx^h 

. horizontal spacing *(see fig! 17). 

b. Preprinted ''arV or ''YesV' 'type layout 
copy aids — constraint boxes, hand print 
numbers, etc., which Can be cut and 
pasted oil *graph paper during layout or 
used by ylraf tsman for copy for printer. 



ERIC 



3134 



PIPS PUB?40 




4\ 





Figure 28. *Handprijitcd'ckaractcr gtixdclines-^nximcric (Industry Standard) . 



c. Comparator (for accurate location of de- 
•sign tolerances) -r-6X or 12X units are 
available from a number of reputable 
suppliers equipped with all necessary 
scales to measure length with 0,005" 
units,, and angular 'deviation -within l^ 
Reticles aje available for OCR-A, and 
OCR-B 'character sets (see appendix C), 

d. Form 'Design Rulers (which simijlify' 
most of the actual drafting measurements 
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utilized fn' laying out a form) ffeee ap- , 
'pendix C), * * 

Transparent grid sheets (6 line§ in verti- 
cal and 10 lines per inch) ' 

1 Starret paper gauge' 

8X^ comparator (for ^checking field data 
qntry quality)— these are available at 
most photographic supply,, counters or 
stores (See appeMix C)\ ' 



FIPS P.UB 40 



+ □ 



A B C D E F-G.H.I JKLMNOPQRSTliVWXY? 

L/^ BENEFIT DATA CHANGE 
CODING SHEET * ' ^ . I 

y 




"^WM SSA-1490T (2 70) 

L . 



02557 0 



SSA MEDICAL INSURANCE BENEFITS (PART B) CODING SHEET 

CONTJN ^ > RELATED 

CODE TOTAL LINES . WIHTE YOUt NUMERALS UKE THIS REFERENCE NO. 





JUUAN BLOCK 
DATE NUMBER 



MMia 



INTEXMIOIAltY 
(U90, 1S54, ISM) 
cm NO (1591) 



CLAIM NUMBER 



EMP. 


PHYS. 


CORR 


REL. 


ASSIGN 


INDIC 




Figure ^9. Illuatrative sel of characters. 
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TBbl^3--0CR FORMS SPECIFICATION CHECK LIST 

All categories may not apply. 



!• Form name, form numbpr, edition, date 

2, Optical reader(s) to-be used — manufacturer,^ 
model, any optional features 

3. Construction • « 
-ContinuouSy 

-Cut Single . 
-Snap Apart •( Unit Set) 
-Tab Card Set ^ 
^Other 



'1 



4. IR/unjber of parts 
Which part(s) to be scanned ' 



5. ^Size ; ' 

— width X length 

6, Paper (di^ail for each part) 
-Color 

-Grade (OCR, Standard, etc.) 
-Finish ' w 

-Basis Weight and Size ^ 
-Special properties 

Moisture Resistant - 

Gre^ Proof 

Other 

7« Inks (Detail for each part) 
---fleflective Ink(s) & Color Specs, " 
-Read Ink -Color(s) 
-Regplar lnk-.Color(s) 
-^Backer Ink-Color ShQteed Through 



ilequirements 



8. Carbons (Detail for each part) 

-Color 
, -Grade 

-Weight 

-Special Requirements' - 
Strip or Spot 
Double Face 
Other ' . » 



9. Numbering Requirements 

-Font (Include size) , 

-rPitch ^pacing) ^ 
• -iJotal Number of Digi^ 

-^heck Digits .(What Modulus Systems) 

-Location on Form ' 

-^ForOCRUse(Ye5orNo) 

-Ink Color ^ 
■ -Printed pr Crash Imprint 

-Starting/Ending Number 

-Special Instructions 



r 



ip. Other Construction Features ^ 
-Corner Cut(s) - Location 
^ -Special Punching , • 

-Perforation(s)-Size & Location 
-Short Carbons or Opaques 
' -Die Cutting 

-Fastenings ^ 
-Backers 
-Other 

1 1 . Form Copy ^ > 
-Areas to ^ Read 
-Location of Read Area 

. '-Size of Read Area 
-Data to be Read 
rC)ata Notjto be Read 
' -Special Reference or Registration Marks , 

-Location of Reference or Registration Marks 
. -Machine Alignment Marks'(For Typewriter, " 
Computer Printer, etc.) 
-Backer(s) (Which farts)' 
-Formatjdentifiers, etc, 
-OthciV 

12. Special Instructions 

-Explain Any Requirement Contrary to 
Published Specifications for the Optical 
Reader 

-Other - 
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Table 3.-<)CRl^^R^S^SP^IFICA110N CHECI^LIST (Continued) 



13. Form Usage 

-High Speecl Printer " ^ 
-Card Reader 

-Imprinter \ 
-Forms Handling Equipment (Burster, etc.) 
--Filing and Other Manual Handling * 

14. Quantity of Forms Required 

15. Delivery , * ^ , 
•-Date Required (days after sample approval) 
-Location 

-F.O.B. Point 

-Pre-Production Samples. Required 
-Otl;fer . 

16. Packaging 

-Quantity J^er Package/Box 
~Package/B'o>c Iderjtification (Labels) 
-•Special Wrapping (Water Proof) 



17. Proofs • — 
-Type (Color) ^ ' 
-Number of Copies 
-Delivery Schedule 
-Special Approval Instructions 
-St^mple Approval Reqmts. 

18. Reproducible Copies (for use in 
user's manuals and publications) 
-Description of Copy 
-Quantity 

-Kind^; 
-^Date Needed 
-Delivery Point/Person 
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APPENDIX A. 
OCR CHARACTER SETS 
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abcdefghijklh 
noP(?rstuvux:yz 

a b c d e f g h i j k 1 m 
nopqrstuywxyz 



I 



ZZ3 



Figure A1. "^OCR^A-^ANSI XSJT-pn and FIPS 

1234^7890 

,Nap|i'^TUV'wXYZ 
abcdef gjii j k Im 
nopqrs^uywxyz' 



*+-=/.irs;"V 

?r()<>i:ii%#8a'^ 

a£$ I \i . ¥ 




Figure A2. ' 0CR-B~ANSI XS49jl97S and FIPS St. ' 



NufflQr^iQc. Subset 

j!^L2j-55_o:rg;A3.ci).Er.£-jiTi ^ 
ICE mm^):p aR'3Tjj v w x:yz"£5.; ; 

Alphanumeric Subset 




Programming Subset 



UT'2'3T£S:E J E «3J^.Bi:,D E F G-HTI J- 

.1 ■^sSSI^::^).^7S 



. . Universal Subset ^- 

Scalii approx* I'-l 

JiouRE A3. HANDPRINTED CHARACTERS— ANSI 
XS4S-im<mdFIFS^S. 
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^ APPENDIX B. 
GLOSSARY OP OCR FORMS TERBIS 



The following glossary of tenns is unique to 
OCR forms. The definitions used f have been 
selected to represent the usage only as it re- 
lates to design and applications for OCR forms 
and may well not include U3ages .assigned un- 
der other contexts. In some instances, terms 
have been taken from other publications in- 
cluding: 

ANSI X3.17-1974, American National Stand- 
ard Character Set and Print Qmlity for 
Optical Chatacter Recognition, OCR-A- 

ANSI X3.45-1974, American National Stand- 
ard Character Set for Handprinting 

Btisinesa Form Glossary, International 
Paper Company * 

The Dictionary of Paper, American Pulp and 
Paper Institute (3rd Edition) 
* TAPPI OCR Glossary, Technical Associa- 
tion of the Pulp and Paper Industry 

Compilation, of Terms in 'Information 
Sciences Technology (PB 193 346), of the 
Federal Council for Science' and Tech- 
nology. * 

Appreciation is expressed herewith to the 
publishers of these sources for the helpful 
assistance to OCR forms technology and in- 
creased understanding of this art which is 
thereby provided. 

^ABSTRACT-fSYMBOI^a graphic shape .ior jwhich 
specific meaning and use may be arbitrarily defined, 
he., HOOK, FORK, or CHAlk 

!^teCURACY CONTROL CHAIfACTER—i^ graphic 
tshape or symbol used to. indicate data which are^in 
error, are to be disregarded,-^r cannot be represented 
on a particular device. 

ADJACENCY--two OCR characters printed on the 
«»ine line with character spacing reference^Hnep sepa- 
rated by the proper space for the character set and 
system. 

ALIGNMENT EDGE~see Reference Edge. 

ALIGNMENT MARKS--printed location indicators on 
an OCR form used V> »S5ure proper alignmentr 

♦'%LPHAMERIC-.see Alphanumeric Character SeJL 

ALPHANUMERIC~«ee^X^anumeric Character Set.. 

ALPHANUMERIC CHARACTER SET--a set or sub- 
set of graphic shapes that contains letters, numbers, < 
and jasualiy other characters, such as punctuation 
marks. ' - 

AMBIENT LIGHT-^general level of room Alumina- 
tion. • . 



t CtTU\n Urmn mry In it minor d«ffree to ideottetl term 
entrlen^of ANSI xS.12~l»70 VooibnUrr- for Information 
I>l»fr«ncefi reprewnt: the mAteit part, ad^ancei 
ta OCR appllcntlonn and tlie preaent lUte of the art. 



ANGSTROM — one hundred millionth of a centimeter, 
or ten nanometers' (used in expressing the wavelength 
of light). 

ANSI — American National Standards Institute (form* 
. erly the United States of America Standards Institute,^ 
or the American Standards Association). 

ASCn — ^America^ National Standard Code for Infor- 
-mation Interchange, X3.4~1969; a coded character set 
of 7-4>it coded characters used for information inter- 
change ambng data processing systems, communica- 
tion sx8tems> and associated equipment, . 

^AVERAGE BACKGROUND REFLECTANCE— the 
simple arithmetic average of background reflectance 
readins^ from^ at least five difference points on a 
sheet, expressed as a percent of a reflectance stand* 
ard. 

AVERAGE EDGE— an imaginary line bisecting the 
irregularities of a character boundary. 

BACK^ PRINTINC^material placed on. the reverse 
side of a form. . 

BACKGROUND REFLECTANCE— a brightness 
measurement of paper, expressed ils a percent of a 
reflectance standard. ' - > 

BAND — ^the light frequency spectrum between two 
defined limits. 

BAR CODE — a binary coding «ystem consisting of 
vertical marks or bars and spaces. 

BARIUM SULPHATE=BaSO<— a standard of reflec* 
tance used to calibrate instruments for the measure- 
ments of reflectance of paper, or ink. Als6, see MgO, or 
magnesium oxide. . " 

BASE LINE— a reference line used to specify the 
nominal relati^i^ "Vertical position of OCR characters 
y prints on the' itam^^llne: 

^ BASIS WEIGHT— the weigftKof paper, in grams per 
square meter or injb, of a Siven number of sheets in 
a specified size, i*.; 20 Ib^^pefiSOO sheets, 17 in^x 22 in. 

BLBED THROUGH— recHwtion of backgr6und Re- 
flectance by material printea'on the reverse side of an 
OCR form. 

BLIND INK— Mee Reflective%ik.f ' ^ 

BLOCKED FIELD— an^atea rf^an OCR form deline- 
ated by the graphic symbol LONG VERTICAL MARK, 
• preprinted or imprinted in read ink. 

BRIGHTNESS— a property of wftite paptfr measured 
in terms of reflectHnce in the blue^.vioiet band of the 
si>ectrQm. • * 

BULK— see Caliper. 

BURST— the separation of contihubus forms into dis- 
crete parts, ^ . 

BUfeST STREKGTH— a property of paper deseribinr 
its reiistanee to mpture. , • 

CALIPER— a property of paper describing its thick- 
ness^ expressed in thousandths of an inch, ot mils. 
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symbol used to indicate ^that the data with which it is 
associated are in error, or are to be disregarded. 

CAPTURE— see Collect. 

QJBEMA-*— Computer and Business Equipment Manu* 
facturer's Association, sponsor of the X3 Committee 
and X3 Subcommittees. 

CENTERLINE— the vertical or horizontal axis about 
which elements of a graphic shape are located.' 

CHARACTER — a single graphic shape from the sys- 
tem character set or subset, i.e., any upper or lower 
case alphabetic 'fetter, number, special, or abstract 
symbol. 

CHARACTER ALIGNMENT— the vertical or hori:* 
zontal position of characters with respect to a given 
reference line. * . 

CHARACTER BOUNDARY— the smallest rectangle, 
w.ith sides parallel and perpendicular to the form^ 
reference edge, that can be constructed with sides 
tangent to a given graphic shape. 

CHARACTER DENSITY— the number of characters 
in a line of print per unit of length. 

CHARACTER ERASE— an OCR graphic shape that 
will delete a single character or space. 

CHARACTER OUTLINE— the graphic shape e^tab- 
lished by the stroke edges of a character (see .Stroke 
Edge). 

CHARACTER OUTLINE Li;jHIT=COL— the mini- 
mum, nominal, and maximum limits of a given graphic* 
shape, as delineated by a COL gauge. 

CHARACTER PRINTER— an imaging device that 
prints 'a single character at a' time. Sde Line Printer 
and Imprinter. • o 



■s^onr 



READER— see Optical Character 

> 

READING— see Optical Character 



CHARACTER 
Reader. 

CHARACTER 
Recognition. 

CHARACTER RECOGNITION- see Optical Chirac- 
ter Recognition. ^ 

CHARACTEk^REPERE>rCE LINE — see Base Line. 

CHARACTER- SET-\ set of unique representations 
or graphic shapes. See Alphanumeric Character Set. 

CHARACTER-SET INDICATOR— a replica of the 
. data-entry character set to be used for a given' OCR 
form. 

CHARACTER SHAPE— see Graphic Shape. 

CHARACTER SKEW— see Skew. * 

CHARACTER SPACE— the geometric area in a line 
of print assigned to an individual graphic shape. 

CHAllACTER SPACING— the pitch distance between 
adjacen^t characters. 

CHARACTER-SPACING* REFERENCE LINE— the 
vertical reference line parallel to. the cTiaracter center 
line which defines horizontal spacing of characters in 

'A line of print. Certain characters are offset horizon- 
tally by specified distances to enhance recognition or 

, esthetic appearance. 



CHARACTER STRING— a fconnected or closely re- 
lated set of characters entered as data (see Data 
Field). ^ • , . 

CHARACTER STROKE WIDTH— the nominal dis- 
tance between the average edges -of a character element. 

^ . \ ^ 

CHARACTER SUBSET— a desi^ated collection of 
characters selected from the ^tal population of an 
OCR system repertoire. ^ 

CgECk CHARACTER— a symbol used for the pur- 
pose of performing a Verification operation, (see Check 
Digit). 

CHECK DIGIT — a symbol or character derived by. 
formula which can be used to evaluate the validity of 
a character string: (see Check Character). 



-a measure of the absence process 



CLEANLINESS- 
dirt in paper. 

gL^AR AREA — a specified geometric space occupied 
by characters to be read on an OCR form, that must 
be free of printing or other markings not related to 
machine reading (see Print Area). # 

CLEAR SPACE— see Clear Area.< 

CLOCK MARK— see ^'iming Mark. 

COLLECT — record information for entry into a data 
processing system. 

*CpLOR — the spectral reflectance of^ a printed image. 

CONSTRAINT BOXES— see Guide Boxes. 

CONTINUOUS FORM-^a series of printed forms 
which are provided in 'either single or multiple i)ly, 
manufactured as a. continuous web, to permit continu- 
ing form feed at a data entry device. Su^ forms are 
Usually separated (burst) along perforated lines prior 
to machine reading. 
♦ 

CONTRAST— the difference in reflectance between a^ 
prit^ted image and. the background) upon which it is 
placed. ^ V 

XONTIlAST-VARIATlbN RATIO=CVR— the ratio of 
PCSn,.«/PCSmin, wherc PCS = Print Cdntrast Signal. 

CONTROL CHARACTER— see Print Control Charac- 
ter. 



CORNER TREATMENT— the clipping or rounding of 
a^f orm corner in the manufacturing process . to indi* 
cate the orientation of a form in a stack. 

•COVERAGE— the extent to which paper is inked as a 
result of a half-tone,screening process. 

CUT SHEET— a form which is manufactured;in in? 
dividual sheets. - ' * 

DATA ENTRY DEVICE— an imaging machine used 
to enter data on an OCR or other form. 

DATA ELEMENT- a basic unit of information. 

DATA FIELD— see Field. 

,D:SlIMITEB— see Field Mark. 

DE^TH=LENGTH— the^ distance between the two 
edges of a fojrm at right angles to a nominal data line, 
measured at the'titne a form is ready for reading. 
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^ DIRT-IN-PAPER^non-reflective foreign particle's em- 
bedded in a paper sheet resulting from the ■ paper 
manufacturing process. 

DOCUMENT— art OCR. form, usually read while in 
motion passing through an OCR device. , . . 

DOCUMENT R&ADER—an OCR reading device 
which typfically scans one to live lines of data, in fixed 
line locations on a form, at- a single pass. 

DOCUMENT- REFERENCE EDGE — see Reference 
Edge. 

DOCUMENT SCANNER— see Document Reader. 

DROPOUT INK— see Reflective Ink. 

EMBOSSMENT — distortion of a fprm surface. 

END-OF-FORM MARKER— a preprinted inilicator on 
OCR forms to advise data entry personnel to prepare 
for the end of data entry space. • ' 

iIrASE CHARACTE!R— see Character Erase. 

ERROR-CONTROL CHARACTER— see Accuracy 
Corttrol Character. 

ERROR MARKING— identification of reject or un-" 
recognized characters, usually, by a mark in form 
Margins.* 

ERROR RATE — the percentage of total characters 
processed by an OCP device tlmt are read incorrectljr. 
(See Reject, Substitution). 

ERROR-RECOVERY AREA— an assigned area on 
-OCR forms that provides opporUinity to enter cor- 
rected . information for ^ny fielder ling of the form. 

EXTRANEOUS INK— undesirable non-reflective ink 
or other materials on ^n OCR form. • - 

* FELT SIDE— the top side of paper sheets in the man- 
ufacturing process, as opposed to the bottom or wire 
sid^ (see Wire Side). - 

FIELD— any j^roup of characters define^ as a unit of 
information. " v 

FIELD BOUNDARY— th6 smallest rectangle, with 
sides )}arallel and perpendicular to a reference edge, 
which will contain all of the characters in a data field. 

'^ELD DELIMITER— see t)eHmiter. 

FIELD LENGTH— the physical, extent of a field. ' 

FIELD MARK — a mark or symbol printed in read 
ink used to identify fiel^l boundaries. 

FIELD.PREPARED FO?M— a datsi entry form pre- 
pared at multiple points,- for OCR reading at one or 
more central locations. * ^ 

FIELD-SEPARATOR MARK— see 1t*ield Mark. 

FILE — collection of related records treated as a 
unit. ' • . % * . ' . 

FIPS=FEDERAL INFORMATION PROCESSING 
STANDARDS— publications issued by the Njktionar ^ 
Bureau of Standards specifjring protocol arfd pro* 
cedures to be followed in various aredl o^nformation 
processing practice in. the U.S. Federal* Government. 

FIXED DATA— transaction information common to a 
continuing series of events, * i.e., sender 'identification, w 
location, etc. (see Variable Data). 



FLARE — a situation wherein fluorescent whiteners in 
OCR p^per forms confuse the light detecting element. 



FLUORESCENCE— the phenomeno n , ol.ma terial ab- 
sorbing light in ultra violet spectriMMli^s and re- 



io n , ol.ma 

emitting' light energy at a differen^^ave length, 
including visual spectrum regions. Optical brighteners 
added to paper enhance the apparent whiteness or 
brightness through this phenomenon. 



. FLYING-SPOT SCANNER— an electronic component 
employ mg a- moving beam of light to sample desig-« 
nate^ ^reas of OCR forms, with the intensity of the 
transmitted or reflected light being measured by a 
photoelectric element. 

FONT — see Alphanumeric^Character Set. 

FONT -INDICATOR— see Character Set Indicator. 

FQRM-r-documents, jJages, or journal tapes us^d for 
. OCR dgta entry.' ' 

FRAMING— a printing problem associated with chain 

printers, which results in an individual character 

impression surrounded with a rectangular sh^ow, 

produced by the printing ribbon. 

«> ~ » 

FREE FORM— a data-entry form in which d^ta ap- 
pear in variable, length fields without the use of pre- 
printed symbols or guides. ' 

FftEE^^'ORMATTED— see Free^orm. 

FULL MATRIX SCAN— a Scanning, method wherein 
light reflected from a graphic shape is projected upon 
a rectangular grid of photoelectric elements. 

GLOSS— a 'high reflectance surfa«^ condition. > 

GRAPHIC SHAPE— the pliysical image \ised to repre- 
sent a character of symbol: 

GRAIN. DIRECTION-^the flow direction of paper in 
its manufacturing process. • 

GRID — two mutually orthogonal sets of parallel lines 
us|d for. measuring or specifying <:haract%r images, 

GROUP ERASE— an OCR graphic* shape used to de- 
lete a gt-oup or string of three of more chiracteri.* 

GUIDE BOXES— preprinted reflective ink patterns 
used to control placement of handprinted characters 
on OCR forms. ^ 

HANI^PRINT— manually formed graphic shapes used 
for OCR data entry.' 

HANDi^RIffT BOXES— guides used to control' entry 
of handprinted characters. * 

HARD COPY — a machine printed copy of system out- 
put- . • • . . » V 

HORIZONTAL-REFERENCE EDGE— see Reference 
Edge. 

IMAGE — the outline configuration of a graphic shape. 

"image ^DEGRADATION— distortion, or degeneration * 
of • OCR characters resulting from carbon splatter, 
bleeding, or similar character genera^on problems. 



IMAGE SPACING— see Character Spacing. 

IMAGING— any ^ethod of entering information on an 
OCR form, through' the creation oi optical contrast. 
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IMAGING DEVICE--any .equipment used to produce 
an tatfire. 

IMPRINTER — any device for enterting Information 
on a form, .i^sually in parallel entry, as ii^ k printing 
process. i / ^ 

INCIDENT LIGHT— light falling upon a surface. 

* INFINITE^PAD METHOD— the measurement of re- 
flectance of a paper sheet such that doubling the . 
number of backmg sheets of the same stock will not 
change the measured refleclance. 

INFORMATION— useful » material of interest (see 
Data. Element). 

INFRARED RESPONSE— a type of optical system 
used in some OCR devices, which operates *in the red- 
infrared region of the frequency spectrum. 

INK — any mi^teri^f** providing optical contrast to a 
paper form t<^x the purpose of recording ioformation 
or data. ' , 

JOURNAL TAPE— an OCR data entry form con- 
sisting of an imprinted paper ribbon of fixed width 
but indetem^inate- length. 

' JOURNAL-TAPE DEVICE— see Journal Tape Reader. 

JOURNAL-TAPE READER— an OCR reading device 
which accepts journal tape rolls as input media. 

LEADING EDGE— the forward edge of an OCR form 
as it is 'transported through an OCR device (see 
Reference Edge). 

LENGT]^=DEPTH— see Depth. 

LIGHT §T ABILITY— resistance to change in color of 
an imag^ or its paper substrate when exposed .to 
radiant ehei^. 

LINE BOUNDARY- the smallest rectongle, with 
sides parsOlel and perpendicular to the reference edge, 
which contains all characters of a line of print, 

LINE PRlNT&Rr— aiy imaging device that prints all 
characters f>f a line as a^^unit. 

LINE SEmRATION— the vertical distance betweei/ 
the upper line bo^undary of a line of ^rint and the 
l(^er line boundary for the line immediately above. 

LINE SPXpiNG— the vertical distance between, the 
average baseline of one line and the average baseline 
of ,the nex\ line. 

LINE TARGET-;-8ee Reference Mark. ' 

LINE-UP MARKS— preprinted indicators used for 
' line and character alignment of an OCR form in a 
data entry device. 

LlNfe ^KE\V: — the angular displacement of a line in 
relation to its intended position. 

LINE SPACING— the distance between the average 
baseline of one line and the average baseline of the 
next * • 

LOblC-^the electronic components of an optical 
character recognition device wherein scan signals (ana- 
logues) are converted into corresponding machine 
language signals. 

LONG-VERTICAL MARK=LVM— an OCR graphic 
shape used tiisoally as a iield delimiter (see Field 
Mitrk). ' 



MACHINE CYCLE— the ^lapsed time required to 
execute one complete operation sequence. 

» 

MACHINE READABLE— character shapes or > sym- 
bols of a set which can be read Or sensed by an OCR 
device. ^ 

» * . 

MAGNESIUM OXIDE=MgO— a sUndard of reflec- 
tance used to calibrate instruments for measuring the 
whiteness, or reflectance of paper; now superseded by 
barium sulphate (BaSO<). (Also, see Barium S\il* 
phate;. 

MAGNETIC-INK CHARACTER RECOGNITION= 
MICR — ^machine reading of characters printed in mag- 
netic ink, and in the E-*13-B character set shapes. 

MARGIn — the reserved area adjoining each edge of 
an OCR form. 

MARK READING— optical machine reading ol marks, 
usually vertical bars, which have been manually en- 
tered on a form. 

MARK SENSING--^he detection of manually recorded 
conductive marks on non*conductive substrates or sur- 
faces, using weak electrical currents. 

MARKING POSITION-^an area designated for the 
entry of hand-entered mark' information ^^^a mark 
read-form; also called a Response Position. 

MATTE — a low reflectance surface condition. 

MEAN-CHARACTER ^ SHAPE— the ^phic shape 
whose electrical (analogue) representation as an. out- 
put from scanning elemen^, matches a. stored. reprfrT 
sentation for that character* **• * 

MECHANICAL-DISK SCANNER— a scanning sys- 
tem embodying a rotating, slotted disk and a fixed, 
slotted aperture. 

MID-FORM ALIGNMENT MARK— see Alignment 
Mark. 

MOISTUftE CONTENT— -the water content of paper, 
expressed as a percent. ^ 

^MOISTURE-RESISTANT PAPER— a category of 
OCR paper developed to meet umusual ambient or 
climatH* conditions, such as census forms or n\eter. 
reading forms. 

MULTIFONT— a reading machine dapability of recog- 
nizing characters printed in more than one type font 
or character set. . * 

MULTIPART FORM— a set of like forms fastened to^ 
gether, one atop another by one of^veral conven- 
tional techniques, for the purpose of -piducing dupli- 
cate copies from a single data entry impression. 

llblSE — npn-information carrying variations pf one or 
more characteristics of any entity. 

NOMINAL-DATA LINE— a reference line across an 
OCR form' which is the intended locus of characters 
in a line of print (see Base Line). 



NOMINAL-STROKE 
width of a character 



IDTH— the ideal or specified 



NON-TlteAD AREAS— pi 
to enter infozlnation whicii isv 




^ot an OfiR form, used 
to be machine read. 

NON-READ INFORMATION— informatilTon an OCR 
form that will not be machine read. 
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NON-READ INK— see Reflective Ink. 

NON-REFLECTIVE INK— se« Read Ink. 

NON-SCAN INK~-8ee. Reflective Ink. 

NUMERIC— a graphic shape representing one of the 
10 numerical ^^rac^ters 0 through 9. 

OCR DATA-ENTRY FORM— a business form de- 
signed for use in OCR data entry. 

OCR, TYPEWRI^g»R— a data entry device psed to 
enter printed OCR characters. 

OPACITY— the property of paper which minimizes 
transmission of light* 

OPTICAL BRIGHTBf^ERS^see Fluorescence. 

OPTICAL-CHARACTER READER— an information 
processing device which senses graphic . shapes on 
paper, Aim, or other media, and converts them into 
machine lan^age signals. ' ^ ^ 

OPTICAL CHARACTER RECOGNITlON=OCRr-the 
process of converting data from humanly visible form 
to machine language signals. 

OPTICAL-PAGE READER— see Page Re^er. 

OPTICAL READER— see Optical Character Readerr* 

OPTICAli SCANNER— see Optical Charac^ Reader. 

PAGE RE ^DERr-an optical character reading device 
which scans multiple lines of data during a single paas 
of a page iorm through the device. /-v^ 



PAPER GRAIN— see Grain Direction. 

PAPER REFLECTANCE— see Refl^Unce. 

FAFUR SMOOTHNESS— see Smoothness. 

PHOTODETECTORS— ^ght sensitive elements of an 
OCR device used to receive reflected light from typed 
or handprinted characters, and output electrical ana- 
lofiTue signals. * 

PICA — a type size of 10 characters per inch of print 
line. If.. . I 

PITCH— the nomihal character density of characters^ 
in a print line expres^ in characters per Inch. 

POROSITY— the property of paper which permits or 
resists the passage of air .through a paper sheet 

^RE-PRINTED DATA— the entry of specified ,rocur- 
ring or fixed information on an OCR fonuf at the ilme 
of 'nUnuf acture. 

PRINT AREA — that portion' of an OCR form fn 
which printed characters mi^y he placed for machine 
sensing (see Clear Area). 

PRINT-CONTROL CHARACTERr-ra graphic shape^ 
used to designate- certain machliTe printing operations, 
i.e.j line space, carriage return^ etct 

PRINT-CONTRAST RATilO^see Print Contrast Sig- 
nal. 

PRINT-CONTRAST SIGNAL=:PCS— a measure* of. 
contrast between a printed character v and its pjtper 
substrate, defined by PCSt=:(Rw-R>)/R». 



PRINT QUALITY— the phxslcal condition of imprint- 
ed graphic^ shapes fnd their surrounding areas. 

PRINTED IMAGE— eee Image. 

' PRINTING AREA— see Prifit Area. 

READ ARU^ uee Print Area. 

READ INK— any markings to which, an OCR device is 
sensitive, 

READ — mechanical interpretation of printed diarae- 
tera at marks (see Sean), ^ 

« RECOGNITION LOGIC— see Logic. * . 

. RECORD — an organized set of related data elements. 

REFERENCE EDGE— that edge of an OCR form 
which is used for alignment so that the printed 
character line will be parallel to the direction of 
scanning. 

REFERENCE MARK— a preprinted indicator on an 
OCR used as a base location point by an OCR reading 

device. 

REFLECTIVE INK-H:olor not sensed by an OCR de- 
vice but visible to the human eye. 

QEFLECTANCE=:R~the measulred level of light 
' energy reflected -by a paper substrate, or imprinted 
characters thereon, expressed In percent of a standard 
reference material. ^ ^ 

REGISTRATION— correct geometric ^positioning 6f 
the several, plies in a multi-part form. 

REJECT-^a character or mark which has been scanned 
but not recognized. 

REJECT RAXC^the ^ulnber of rejects per given 
number of characters read expressed in percent, 

REPERTOIRE— all of the characters and graphic 
shapes used in an OCR imaging device or reading 
system. 

SCAN — a seareh for data or information to be recog* 
nized. * 

SCAN AREA— see Print Area, ■ /- 

SCAN BAND— an area acroffedtojOCR^ which if 
searched by in OCR devi^peln iTsiii^e^sdoke or pass. 

;SCAn1nK— see Read 4^ 

SCANNEIt— see Optical Character Reader. 

SCAN SPEED— the rate at which an OCR device can 
search for information. 

SH£<LF LIFE^the storage period which CKSt forms 
' cUn skf ely endure prior to applicationS'Use. ^^^^ 

. SHOW-THROUGH-HMe Bleed Through. 

SKEW— the angular displacement of a* line or graphic 
_^.shape .fromJts-IntendedHP^osItlon. — * — — 

' SK£W TOLERANCE— the allowable angular displace- 
ment 

SMOOTHNESS— a measure of surface roughness of 
a paper sheet.. -w 

SOUUCE-DX*i^.ENTRY DEVICE— any device used 
to enter data on a f orta at the point of original trans* 
' action or event. 
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SOURCE D0CUMEN3^-^)riginal forms from which 
information input fo^f^ data entr^ system is de* 



rived. 



SMUDGES — dirty stre^;Or smears that may con*^ 
fuse an OCR device, .ca'ti^a from slippage in a data 
entry device, mM^andling of 'an OCR form^ careless 
storage, bleeding, etc. 

SPACE — a graphic shape which is a completely blank 
area. * . ^ , 

SPACING— see Character Spacing. • ^ 

SPECTRAL RESPONSE— variation m sensitivity of * 
- a scanning device to light energy of different wave- 
lengths. ^ . * 

SPECIAL SYMBOL— see Abstract Symbol. 

SPOTS — areas Dutside the Character Outline Limit 
(COL) which are contrasting with tht background. 

STACKER— a portion of an OCR devicg used for the 
accumulation 'of processed documents. 

STIFFNESS— a measure of the rigidity of paper. 

STRIP FORM— see Continuous Form. 

STROKE — a straight or curved line-segment used in 
the ^Construction of a graphic shape. 

STROKE ANALYSIS— a technique of recognition in 
which the strokes of *a character shape are considered 
to be uniquely descriptive of the character. 

STROKE-AVERAGE WIDTH— the mean of actual 
stroke widths taken at points along the length .of a 
• stroke. 

STROKE CENTERLINE— a line midway between the 
two stroke edges of sc graphic shape. 

STROKE EDGE}— the boundary between a graphic 
« shscpe and its substrate (see Character Outline). 

STROKE WIDTH— see Character Stroke Width. 

SUBSTITUTION— a character or mark tjiat is incor- 
rectly recognized as another character of mark in the 
output machine signal. « * ' 

SUBSTITUTION RATE— the number of, substitutions 
^ per given number of characters cead expressed as a 
percent. ^ 

TAB-STOP SETTINGS— indicators printed in the top 
margin of an OCR form to indicate points of entt^r for 
succeeding lines ' of tabular or common item data ' 
entries. , 

TEAR STRENGTH— a property of paper expressing its 
resistance to edge rupture. 



TENSILE STRENGTH— a property of pajier expre- 
ssing its tensile load bearing capability. v 

TEST GAUGE— a device suitable for use. as a quality 
control tool. . 



THICKNESS— see Caliper. 

TIMING MARK — a printed indicator along the edge 
of a mark-read form used to synchronize form positipn 
with machine-scan cycles. 

THROUGHPUT— the rate at which OCR forms can be 
processed. , 

TRANSPORT — the meqhanical component of an opti-' 
car character device used to transport forms through 
the device, from input to butput^hoppers. 

TURNAROUND FORM— an OCR form produced by 
an information processing system* intendea for future 
re-entry, possibly with added data. 

TYPING LINE— the locus of characters placed on a 
data entry line (see Base Line). 

ULTRAVIOLET RESPONSE— an OCR scanning sys-. 
tern which reacts to light in the extreme blue region 
of the visual color spectrun^. • 

UNIT SET — a form*which is provided with a multi-ply 
assembly attached by one or more edges to assure 
registration of plie^ during data entry. Such fom\^ are 
jingle units as contrasted to continuous forms. " „ > 

VARIABLE DATA — information unique to an orig^nah 
' transaction or event (see Fixed Data). • 

VERTICAL BARr-see Long Vertical Mark, v * ' 

VE^ITICAL-PIELD SEPARATOR— see Long V^»tical 
Ma^k. . . . ,^ 

VISIBLE RESPONSE— an OCR scanning system which 
reacts to a wide band of the Visual color spectrum.. 

V6CABULARY— SQe Repertoire. 

VOID — the inadvertant absehce of ink within a charac- 
ter outline. . 

WAX-PICK TEST— a measure of the surface proper- 
ties of 'a paper sheet. 

WIDTH — the di^nce between the two edges of an 
OCR form, measUred along a nominal data line as 
the form is fed to a reading machine. 

WIRE SIDE;-;-the side of a pai>er •sheet next to the 
wire carrier in the manufacturing process; opposite 
from the felt side (see Felt SideV 
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; ^ LAYOUT TOOLS 
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/: QUALITY CHECK 6^0 
1 lOntck will 6 Lintt pm MCfc 

FiQUBB 01. Spacing Chart— XO pitch, $ lincc per huh. 
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^ FiGyRE C3. Penie/ Non^Reflpctive Ink Pen, 





- (8X WAGNIFICATiON, APPROX.) 

Figure C4, 8X Magnifi^i^^a ^nd others, 
i 
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(RETICLES USED TO SHOW 
CHARACTER OUTLINES) 
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Figure C6. Optical Comparator. V 



0.3" x*0*^" rectangle, 0.025" 
squares; horizontal scale 
graduated O.OOS". 



Nine circlets, from 0,1-^. 

4.^ 1 ^ ^ 



X 



Millimeter 
radius scale 
Quarter cirtcle 
riihe each 0*5 




Horizontal scale* 20 mm. 
oblong, graduated 
0 « 1 mm . 



90** Scale, 
numbered each 10**, 
lines from center 
each S** , lines at 
periphery each 1®. 
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Figure C6. Betide for Optical Comparator, 
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Characteristics 



' Typ^ of Reader 
(Page/ Document, etc.) 



/5 



RBArtS CHARACTERS 
READS MARKS 
READS BAR CODE 
READS MICR (Optically) 
SCAN METHOD 

R^CbGNITION METHOD 
FONTS READ 



CHARACTER SETS 



MAXIMUM READING SPEED 

' (Characters per second) 
MAXIMUM DOCUMENTS 
(per minute) 

EEE^TiECHANISM 

PAPER TRANSPORT (typ^)* 
SORTING MECHANISM 
OUTPUT MEDIA 



OPERATING CONTROLS 

ERRORCORREcfiON 
, ROUTINES 

MACHINE FLEXIBILITY-^- 
SPECIAL FEATURES * 

TYPICAL APPLICATIONS 

DOCUMENT SIZEv - 
tGUlf>E EDGES 
MARGINS 

MAXIMUM CHARACTERS 

, PER LINE ^ 

TOLERANCE BETWEEN 

^GEARACTERS 
MASMUM LINES (inch) 
PAPER WEIGHT (ranges) 
GRAIN DIRECmON - ^ 
jRESPONSB SYSTEM ( Ylsoal, 
4 Ultraviolet, etc) ' ^ 
IMPRINT iftaraOD ^ 



ADDRESSOfiRAPH 9600 OPTICAL 

CODE READER 

NO . ^ 

NO 



CONTROL DATA CORP, 915 PAGE 
READER 

YES ' • 

MARK SENSE CIRCLES 



NTROL DATA CORP. 935 
DOCUMENT READER 
YES, 
YES 



FIVE PHOTOCELLS 
MATRIX MATCHING 



PARALLEL PHOTOCELLS 

, CHARACTER ANALYSIS BY 
PHOTOCELL • 

A.M. FIVE LEVEL BINARY CODE 915 VERSION OF^SASCSOCR 

USASI 



CODE BAR 

12Q.230 ^' 

CONV. TAB FEED 
N.A. 

ONE .STACKER 

PUNCHED CARDS OR PAPER 
TAPE 

OFF 'line ^ 

MACHINE STOPS, MANUAL 
CORRECTION 

READ^ SELECTIVE FIELDS 



-VERTICAL PHOTOCELLS' 

MATRIX MATCHING, CHARACTER 
ANALYSIS. BY PHOTOCELL 

915 VERSION OF USASCSOCR, IBM 
1428, 1428E, 4p7-l, SELFCHEK 
7B & 12F 

ALPHANUMERIC PLUS SYMBOLS ALPHANUMBERIC PLUSi SYMBOLS 
ALPHANUMERIC UPPER GASE . 
^ONLY ' 

370 



APPROX. 180 LI^ES/MIN. 
VACUUM 

CONVEYER BELT • ^ 
DUAL OUTPUT STACKER* 
DATA TO COMPUTER, PUNCHED 

CARD, PUNCHED PAPER TAPE 
. OR^MAGNETIC TAPE 
ON LINE WITH CDC 3000, 6000 

and 8000 SERIES COMPUTERS 
CHARACTER DISPLAY, MARK^ 

DOCUMENTS, RESCAN.FEATURE, 

MANUAL COI«ECJTIO^ , . 

READS SELECTIVE FIELDS UNDER. READS SELECTIVE FIELDS 
COMPUTER PROGRAM CONTROL 

READS MARK SENSE CIRCLijS 



750.A, 525-C 

150 TO 1500 DEPENDENT ON 
DOCUMENT SIZE 

VACUUM 

TJIREE OUTPUT STACKERS 

DATA TO COMPUTER, PUNCHED 
CARD, PUNCHED PAPER TAPE 
OR MAGNETIC TAPE 
OFF LINE CDC 1700, ON- LINE 
CDC 1700 



(HAND FILLED) 



READS MARK SENSE DOCUMtSNTS 
CREDIT CHARGING, PETROLEUM, UPDATING OF FILES, 
RETAIL, HOSPITAUS ' SUBSCRIPTIONS^ ADDRESSES, 



BATCH LISTER CONTROL 
^ UmK SENSE 



STANDARD 51 OR 80 COLUMN 
-TAB CARD 
BOTTOM EDGE 

1/4'' FROM All EDGES 



TEN CHARACTERS PER INCH 
(Fixed Spacing) 

100# TAB CARD STOCK 



IMPRINTER 



STATUS CHANGES 
4 X 2-1/2 to 12 X 14 ' 

DEPENDENT ON DOCUMENT 
CfelENTATION 

1/2^ 

110 4 

165" 



15# to 10rf# 
PARALLEL fO FEED 



TYPEWRITER, PENCIL (MARK 
SENSE) 



TRAVEL TICKETS & TURN 
AROUND DOCUJMENTS 

3 X 2-1/4 to 5-1/2 X 8-1/2 

BOTTOM OF CARD 

1/4" 
80 

165"^ 

4 (Size A) 3 (Size C) 
20# to 126# . 
PARALLEL TO FEED 



P 

> 

» 
PS 

n 
» 

» 

Ei 

CO 
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• The infonnatloD provided ^ tlUi 



TYPE WRIT ER, HIGH SPEED 
PRINTER, PENCIL (HARK 
•SENSE) 



to be ii 



tiTe end iQitraetlTe In 



appendix wte primt^ly obtained from producen' dooimentf. Tliii eppendlz it otlj intended 
at«te-of>tlie-art tedmologtet, and not to be il.coqipetltiMLeyalqaiion of any tpedlle prodnct. 



CUUfMINS-CHICAGO ODPS 216^^ HARRINGTON 2030 PAGE READER 



READS CHARACTERS 
READS MARKS ' 
READS BAR CObE 
READS MCR (OpticAUy) 
SCAN METHOD 

RECOGNITION METHOD 
FONTS READ 



CHARACTER SETS 

MAXIMUM READING SPEED 
(Characters per second) 

MAXIMUM DOCUMENTS 
(per minute) 

FEED MECHANISM 

PAPER TRANSPORT (type) 

SORTING BiECHANISM 

OUTPUT MEDIA ^ 



OPERATING CONTROLS 
' ERROR CORRECTION 
. ROUTINES 



NO 
YES 



PHOTOCELL 



AM. FIVE LEVEL BINARY CODE. 
BINARY ONE CODE ft 
PERFORATED CODES 

BAR ft SPECIA|;^CODE 



YES 
NO 



SCANNING DISK, MECHANICAL 
DISK 

, STROKE ANALYSIS 
USASCSOCR, SELFX5HEK J2F, 12L 



iPUNCHED PAPER TAPE 
MAGNETIC TAPE 

OFF UNE 



MACHINE FLEXIBILITY READS SELECTIVE FIELDS 



SPECIAL FEATURES 



TYPICAL APPLICATIONS 



DOCUMENT SIZE 
GUIDE EDGES * ^ 
MARGINS 



MAXIMUM CHARACTERS 

¥ER LINE 
TOliERANCE BETWEEN 

CHARACTERS 
MAXIMUM LINES (inc&) 
PAPER WEIGHT (ranarcs) ^ 
GRAIN DIRECTION 
RESPONSE SYSTEM (Visual, 

Ultraviolet, etc.) 
IMPRINT METHOD . 



TURN AROUND DOCUMEKTS, 
INVOICES, PAYMENT COUP()NS, 
BANKING . 

4-1/4 X 2-1/4 to 8-8/4 x 4 
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24# to 100# 



ALPHANUMBERIO PLlJS SYMBOLS 

.400 " * " 

^150-400 LINES/MIN. 

VACUUM 
DRIVE ROLLERS 
DUAL OUTPUT STACKERS • 
PUNCHED CARD, PUNCHED PAPER 
^ TAPE, MAGNETIC TAPE 

OFF LINE 

RESCAN FEATURE, CHARACTER 
DISfLAY, MARKS DOCUMENT, 

KEYBOARD INSERTION ^ 
FORMAT 'CONTROL BY 
PLUGBOARD, READS SELECTIVE 
FIELDS . 
UNDERI^RE FEATURE PERMITS 
ENCODING OF UPPER ft LOWER 
1.CASE CHARACTER IN OUTPUT 
RECORD^ 
UPDATING OF FIlM 
SUBSCRIPTIONS. ADDRESSES, 
STATUS CHANGES. 
4-1/2 X 5-5/8 to 8-1/2 x 13-1/2 . * 
LEFT ft RIGHT EDGE 
3/4" FROM TOi;' 1/2" PRO^TRIGHT 
AND LBi^IgBDGE, r.FROM 
BOTTOBT^^^^* 

75 > *n . . 



FARRINGTON 3010 DOCUMENT 
READER 

■YES 
YES 



SCANNING DISC 

USASCSOCR, SELFCHEK 12F ft 12L 
ft 7B, IBM 1428 ' 

ALPHANUMERIC, PLUS SYMBOLS 
330 
440 

FRICTION 
DRIVE BELT 

THREE OUTPUT! STACKERS 
DATA TO computer; PUNCHED 

CARDS, PtmCHED PAPER TAPE, 

MAGNKHC TAPE 
ON OR OFF LINE 



.015" ^ , ^ 
> 6 

. 20# to 28# 



r ^ 



HIGH SPEED PRINTER, IMPRINTER 
OR CUMMINS PEm)RATORS 



iWRITER 



FORMAT CONTROL BY 
PLUGBOARD, READS SELECTIVE 
FIELDS 

BATCH HEADER, MARK SENSE 
HEAD ft LIST PRINTER 
OPTIONAL 

TURN AROUND DOCUMENTS, 
BILLING, SALES RECEIPT^, 
INVENTORY 

2 X 2-1^4 to 6 X 8-1/2 

BOTTOM EDGE 

SAMPLES SHOULD BE SENT TO 
FAREINGTON^ 

\ 

64- 

.015"' 1^ . . . 

1 ■ : ; * 

6* i 
24# to 125# 
PARALLEL TO FEED 



HIGH SPEED PRINTER,. PENCIL 
(MARK READ)% 



Characteristics 



\ Type of Reader 
(Page, Document, etc.) 



READS Characters 

READS MARKS 
READS BAR CODE 
READS MCR' (OpticaUy) 
SCAN METHOD 

RECOGNITION METHOD 
FONTS BEAD 

CHARACTER SETS 

MAXIMUM READING SPEED 

(Characters per second) 
MAXIMUM DOCUMENTS 

(per minute) 
FEED MECHANISM- 
PAPER TRANSPORT j(type) 
SORTING MECHANISM 
OUTPUT MEDIA 

OPERAyiN^ CONTROLS 

ERROR CORRECTION 
ROUTINES 

MACHINE FLEXIBILITY ' 



special features 
' tVpical applications 
document size 



>6uiDEJeDGES 
MARGmS 



MAXIMUM CHARACTERS 

PER LINE 
TOLERANCE BETWEEN 

CHARACTERS 
MAXIMUM LINES (inch) 
PAPER WEIGHT (raHges) 
GRAIN DIRECTION ^ 
RESPONSE SYSTEM (Visual, 

Ultraviblet, etc.) 
IMPRINT METHOD 



FARRINGTON 3020/3022 CARD 
READER PUNCH 

YES 

MARK GUIDE CIRCLES 



FARRINGTON 3030 PAGE READER FARRINGTON 3040 TAPE READER 



YES 

MARK GUIDE CIRCLES 



YES 
NO « 



SCANNING DISC, MECHANICAL 
DISC 

STROKE ANALYSIS 
USASCSOCR, SELFCHEK 12F, 12L 
& 7B, IBM 1428 1428E • 

ALPHANUMERIC, NUMERIC PLUS 

E&P 
600 

550 • * 

FRICTION 
DRIVE BELT 

DUAL OUTPUT STACKERS 
PUNCHED CARPS 



SCANNING DISC, MECHANICAL FLYING SPOT 

DISC ' ' X 

.STROKE ANALYSIS STROKE ANALYSIS ' J 

UlSASCSOCR. SELFCHEK 12F & 12L USASCSOCR. SELFCHEK 12F, 12L 

IBM 1428 & NCR NOF 
ALPHANUMERIC PLUS SYMBOLS NUMERIC PLUS ALPHA CONTROL 

SYMBOLS* 

400 

150^400 LINES/MIN. ^400 LINES/MIl^. 



OFF LINE ^ ^ 

DATA FIELti^-^C^ECK DIGIT: 
AUTOMATIC INSERTION OF 
CHARACTER: PUNCH CHECK • 

FORMAT CONXROL BY 
PLUGBOARD. LIMITED 
, SELECTIVITT 

BATCH HEADER, SERIAL & 
SEQUENTIAL NUMBERING, 
RfiADS REVERSE IMAGES 

CREDIT CHARGING, PETROLEUM, 

' RETAIL, HOSPITALS. : 

STANDARD 51 OR 80 COLUMN 

TAB , CARD : 
BOTTOM t)F CARD ^ 
.050" FROM TOP AND BOTTOM, 

.25r FROM RICSHT AND LEFT 

EDGE' . ^ 

•f>. 

.015" 



VACUUM • . 

DRIVE ROLLERS 
DUAL OUTPUT STACKERS 
COMPUTER, PUNCHED CARDS. 

PUNCHED PAPER .TAPES, 
. MAGNETIC TAPE 
ON UNE WITH DMI620 

COMPUTER 
RESCAN FEATURE, CHARACJTER 

DISPLAY, MARKS DOCUMENTS, 

KEYBOARD INSERTION 
.READS SELECTIVE FIELDS, 

FORMATTING & EDITING 

FACILITIES PROVIDED 
READS MARK SENSE, . 

ACCUMULATES TOTktS, 

FORMATTING & EDITING 
UPDATING Ot' FILES, 

SUBSCRIPTIONS, ADDRESSES, 

STATUS CHANGES 
4-1/2 X 5-5/8 to 8-1/2 x 13-1/2 

LEFT AND RIGHT EDGE 

3/4" FROM TOP, 1/2" FROM RIGHT 

AND LEFT EDGE, 1» FROM 

BOTTOM ' 

7Ei " . 

.015" 



6 ^6 

100# TAB CARD STOCK *. 20# to 28# 



IMlPRINTER. TYPEWRITER, HIGH ^ TYPEWRITERS^ 
. SPEED PRINTER PENCIL (MARK 
READ) ^ , * 



JOURNAL REELS 
DRIVE ROLLERS . 

DATA -TO^ COMPUTER MAGNETIC 
TAPE 

ON OR OFF LINE 

RESCAI^ FEATURE.- CHARACTER 
DISPLAY. MARM' TAPES, . 
KEYBOARD INSERTION 

FORMAT CONTROL BY 
PLU<JBOARD OR EXTERNAL 
COMPUTER PROGRAM ^ 

JOURNAL TAPE HEADER ENTRY, 

' MAGNETIC TAPE LABEL ENTRY 

REGISTER SALES ^ INVENTORY 
? 

STANDARD JOURNAL ^APES 
1.31 to 3-1/4 
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STAND ARP JOURNAL TAPES' \ 



CASH REGISTER, ADDING 
MACHINE, ETd 



Characteristics 



feType of Reader . 
(Page, Document, etc.) 



READS CHARACTERS 
READS MARKS 
READS BAR CODE 
READS MICR [Optically) 
SCA-N METHOD 
RECOGNITION METHOD 



G.E. DRD 200 BAR FONT READER HEWLETT-PACKARD 2760 & 2761 

TAB CARD READER 



YES 
YES 



I^AD 



PHOTOCELL 

BAR SPACING ANALYSIS 



Tes 



PHOTOCELL 



IBM 1230, 1231 & 1232 PAGE READER 

NO 
YES 



PHOTOCELL 



FONTS REA© r 

CHARACTER SETS 
MAXIMUM READING SPEED 

(Characters' per second) 
MAXIMUM DOCUMENTS 

(per minute) 
FEED MECHANISM 
PAPER TRANSPORT (type) 
SORTING MECHANISM 
OUTPUT MEDIA . 

OPERATING CONTROLS 



error correction 
Routines 

machine flexibility 
special features 

t 

TYPICAL APPLICATIONS 

DOCUMENT SIZE ' - * 

GUIDE EDGES 
MARGINS 

MAXIMUM CHARACTERS 

PER LINE 
. TOLERANCE BfiTWEEN 

CHARACTERS 
MAXIMUM LIl^ES (inch) 
PAPER WEIGHT (ranges) 
GRAIN DIHECTIQN 
RESPONSE SYSTEM (Visual, 

Ultraviolet, etc.) * ' 

IMPRINT METHOD 



NtJMERIC 
2400 * 

1200 

VACUUM 

BELT , i - 
M U LTI -S TA CKE R 

DATA TO COMPUTERS PUNCHED IJATA TRANSMISSION 

CAPDS OR TAPES * - 

MAGNE;riC TAPE 

ON OR OFF LINE .WITH ANY OFF LINE 
COMPUTER \ , 



MARK READING AND HOLLERITH MARK READING ONLY 
PUNCHING 

NONE 



1230 SCORE PRINTED ON FORM 

1231 ^ DATA TO COMPUTER 
1230 - PUNCHED CARDS 

1230 - OFF LINE 

1231 • ON LINE 

1232 - OFF LINE r. * . 



READS SELECTIVE FIELDS 



NO RESCAN FEATURE, INDICATES 
^ ERRORS 

NO FORMAT CONTROL 
LIMITED FIELD SELECTIVITY 

READS BAR CODE & MARK SENSE 
DOCUMENTS 

^^^?^^&rn§^Stl!iL^*SPJJ^^ INVENTORY, ORDER ENTRY,' SCHOOL GRADING, INVENTOBYf 
ACCOUNTS^ mjEIVABLE BILLING, METER READING o ^ALES & STATlis REPORTING 

STANDAlUp'^'gi' OR COLUMN TAB 8-1/2 * 11 ' ^ 

CARD^;^ ' 



READS SELECTIVE FfELDS 



READS PUNCHED HOLLERITH 
CODfi 



2-1/2 »x^%^-i/8. to 3-3/4 x 9 
BOTTOM EDGE 



50 



6 



80 



7 



20# to 100# ^ . 

hi6h speed printer 



100# TAB CARD STOCK 



1000 TOTAL RESPONSE POSITIONS 
AVAILABLE ' * . 



-10 

20 # to 24 #, but cal. .0045 to .0050 



TYPEWRITER (MARK RfiAD PENCIL (MARK .READ ONLY) 

P^Clfi SPEED PRINTER, HIGH «PEED PRINTER 
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Characteristics 



(Pf^H, Documenlv etc.) 



READS CHARACTERS 
READS MARKS 
READS BAR CODE 
READS MICR ((Optically) 
SCAN METHOD 
RECOGNITION MfiTHOD 

FONTS READ 



CHARACTER SETS 

MAXIMUM READING SPEED 
(Characters per seconcT) 

MAXIMUM DOCUMENTS 

(per 'minute) 
^FEED MECHANISM 

PAPER TRANSPORT (type) 

SORTING MECHANISM 

OUTPUT MEDIA 

OPERATING CQNTROLS 

ERROR CORRECXION 
. ROUTINES . 

MACHINE "FLEjQBILITY 

SPECIAL FEl^TVRES 



^TYPICAL APPLICATIONS 

DOCUMENT Size 

GUIDE EDGES 
MARGINS 



MAXIMUM 'CHARACTERS 

PER LINE 
TOLERANCE BETWEEN 
• CHARACnSRS " 
MAXIMUM UNES (inch) 
PAPER WEIGHT (rangea) 
GRAIN DIRECmoN 
RESPONSE SYSTEM (AHsoal, 

Uitravioletf etc«) 
IMPRINT METHOD 



IBM 1282 CARD READER PUNCH 

YES • \s . 

YES 

ME(iHANICAL DISC 
STROKE ANALYSIS 

IBM 1428 & 1428E, SELFCHEK 7B 



IBM 1285 JOURNAL TAPE.READER 

YES 
NO 



IBM 1287 DOCUMENT READER-^ 

YES ^ 

YES 



NUMERIC , » 

2^7 

200 ^ ^ . • ; ' ' 
FRicrrioN 

CLUTCH 

SINGLE STACKER 
PUNCHED CARDS 
OFF LINE } 

RESCANS; SELF CHECK DIGITS 
& AUTOMATIC INSERTION OF 
CORJRECT CHARACTER 

READS SELECTIVE FIELDS 

READS MARK SENSE DOCUMENTS 
AND REVERSE IMAGES 



FLYING SPOT 

CURVE TRACING & STROKE 
. ANALYSIS 

IBM 1428, NATIONAL CASH 
REGISTER NOF , 

NUMIIRIC 
540 ... 

2200 lines per min. 
Vacuum " ^ 

BELT 

COMPUTER 
ON LINE 

RESCANS, MARKS DOCUMENTS, 
CHARACTER DISPLAY & 
KEYBOARD ENTRY^- 

FORMAT CONTROL BY COMPUTER, 
LIMITED FIELD SELECTIVITY 



CREDIT CHAR6IN6,>ETR0LEUM, 
RETAIL, HOSPITALS . 

STANDARD 51 OR 80 COLUMN TAB 

CARD . 
LEFT AND RIGHT EDGE 

DEPENDS ON FONT, DOCUMENT? 

SIZE, AND FORMAT 

ORIENTATION 
32 

1428 . .010", 1428E & 7B - .105" 
6 

100# TAB CARD STOCK 
PARALLEL TO FEED 



REGISTER SALES & INVENTORY 



STANDARD JOURNAL TAPES 1.31 

TO 3-1/4 
RIGHT EDGE 

.100"*PROM 'right EDGE 
. .110" FROM LE?T EDGE^ 

32 * - • / 

.014"' . • 

6 

15# TO,€0#, CAL. .t)025"..0045" 

4 ' 



PLYING SPOT 

CURVE .TOACING & STROKES 

ANALYSIS. 
IBM 1428, 1428E; SELF CHECK 7B, 
12L, 12F; USASI; HANDPRINTED 
3/16'^ GOTHIC ^ : 

alphanumerk: / . " , 

2000 • ^ 

'3200* LINES PER MIN. • 

VACUUM 
BELT 

THREE STACKERS 
COMPUTER ^ 

ON LINE WITH IBM 36a SERIES, ' 
RESCANS, MARKS DOCUMENTS, 
, CHARACTER DISPLAY A 
KEYBOARD ENTRY ^ 
FORMAT CONTROL BY COMPUTER, 

READS SELECTIVE FIELDS 
READS MARK SENSE DOCUMENTS 
;AND HAND PRINTED DIGITS 
0-9 & 5 ALPHA SYMBOLS, SERIAL 
NUMBERING , 
SALES RECEIPTS, TURN AROUND 
DOCJUMENTS, INVENTORY, 
BILLING 
2.25 X 3.00 TO 5.91 x 9.00 ' 

BOTTOM OR RIGHT EDGE 

DEPENDENT ON ORIB: 
1/8" FROM ALL EDGES WITHIN 
WINDOW SIZE 4^5" x 6.00r 
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IMPRINTOR, TYPEWRITER, PENCIL CASH REGISTER, ADDING^ 
(MARK RfeAD) V MACHII^B, BTC.^ , 



20# TO 100# 



IMPRINTER, HIGH SPi 
PRINTER, TY3PEWR: 
HANDPRINTING, C 
REGISTER 




Characteristics 



Type^of Relider 
(Page, Document, etc.) 



READS CHARACTERS 
READS MARKS 
READS BAR CODE 
READS MICR (Optically) 
SCAN METHOD 

RECOGNITION' METHOD 

FONTS READ 



CHARACTER SETS 
JIAXIMUM READING SPEED 

(Characters per second) 
MAXIMUM DOCUMENTS 

(per minute) 
FEED MECHANISM 
PAPER TRANSPORT (type) 
SORTING MECHANISM 
OUTPUT MEDIA ^ 

OPERATING CONTROLS 

ERROR CORRECTI ON 
ROUTINES • 
MACHINE FLEXIBILITY 

SPECIAL FEATURES V 



TYPICAL APPLICATJQNS 

DOCUMENT SIZE 
GUIDE EDGES 

MARGINS 



MAXIMUM CHARACTERS 

PER LINE/ 
TOLERANCE BETtVEENv • 

CHARACTERS \ 
MAXIMUM LINES (iAcJi) ' 
PAPER .WEIGHT (ra,nge» 

GRAIN DrRBCTION 
RESPONSE SYSTEM (Visual, 

Ultraviolet, ctc.Y 
IMPRINT METHOD 



IBM 1288 PAGE READER 

YES 

YES 

' FLYING SPOT 

CURVE TRACING & STROKE 

ANALYSIS ^ 
USASI— A, HANDPfcNTED, 3/16" 

GOTHIC, USASCSOCR 

HANDPRINTING 
ALPHANUMERIC 
lOOO^aMACH.) 300 (HAND) 



IBM 1418 DOCUMENT READER 



YES 
YES 



MECHANICAL 'biSC 



MATRIX. MATCHIN 
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DEPEND^frr*. 
READ AND 



f PONT STYLE ' 
rHER FACTORS 




IBM 407-1; IBM 407E 

NUMERIC' 
500 

420 



57E.ls^ 



IPM 1428 DOCUMENT READER 

YES ^ : 

YES 



SCANNING DISC, MECHANICAL 
DlSt! 

4^ATRIX MATCHING 
IBM 1428 



A-LPHANUMERIC (PLUS SYMBOLS)' 
600 ' - V 

400 



FRICTION 

VACUUM DRUM - BELT 
"\MULTL STACKER 
/COMPUTER 

/ ON LI^?fe WPFH IBM 1400 ANii 360 
^ \ SERIES 

RESCANS, CHARACTER DISPLAiT \rESCANS, CHARACTER DISPLAY. 

\ KEYBOARD ENTRY 

^ RPAHQ ^Qi^^^^^^ READS SEL^TIVE FIELDS / 



BELT 

RUAL STACKERS 
COMPUTER _ 

ON LINE WITir IBM 360 SERIES 



FRIGTION 

VACUUM DRUM . BELT 
MULTI-STACKER 
DATA-'TO COMPUTER 
ON LINE TO IBIM^O SERIES & 

360 SERIES COMPUTERS 
RESCANS - ' 



AND REVERSE IMAGES 

TURN AROUND DOCUMENTS,- 
BILLING, INVENTORY ^ 



READS SELECTIVE FIELDS 
READS MARK SENSE DOCS & • 
HAND PRINTED DIGITS 0-9 + C, 
^ Z, T,.S, X. SERIAL NUMBERING 
OF PAGES: 
SALE & INVENTORY REPORTING 

UPDATING FILES 
a-x 6.5 TO 9 X 14 , ^ 
TOP OR LEEJ EPGK DEPENDENT BOTTOM EDGE 

ON ORIENTATION^ *> 
1" FROM TOP UNFDRMATED MODE BOTTOM EDGE 

FROM. ALL OTHER .188" FROM TOP & BOTTOM, ^75 

EDGES, FORMATED M^DE 13 PROM LEFT — 

81^f6rMATED, 80 UNFORBlATED 80 

.014" 

6 

16# TO 100#' 



TYPEWRITER, HIGH SPEED 
PRINTER, HANDPRINTING 



READff SELECTIVE FIELDS 
READS MARK. SENSE DOCUMENTS READS MARK SEJNSE DOCUMENTS* 



AND REVERSE IMAGES 



UPDATING FILES, 

SUBSCRIPTIONS, ADDRESSES 
3-1/2 X 2-1/4 to 8-3/4 x^4-l/4 • 
BOTTOM EDGE 



.010" 

10 * . " 
MODELS 1 & 2 4 20# TO 100#. 
MODEL #3^. 20#>.125# 



.188' 
.275' 



80 
.010 
10 



' FROM TOP & BOTTOM, 
FROM LEFT 



7 



MODELS 1 & 2 -20# > 100#„-- 
Model 3 20#-to 126# . ' ■, 



"I^aw^IPaS?^^'^^?' pencil .high Speed pbinter, 

(MAKE READ): TYPEWRITER PENCIl!, (MARK 



( 



READ) 
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Characteristics 



Type of Reader 
(Page, Document, etc.) 



/, 



-READS CHARACTERS 
READS MARKS 
READS BAR CODE 
READS MICR (Optically) 
SCAN METHOD 
RECOGNITION METHOD 

FONTS REA^ 

CHirttACTER SETS . 
MAXIMUM READING SPEED 

(Characters per second) 
BfAXIJjyM DOCUMENTS 
\Jper miilute) 
FBSP MEiefiANISM 
PAPER TRANSPORT (type) 
SORTING MECHANISM 
OUTPUT MEDIA 



HONEYWELL 
ORTHOSCANNER 289-8 

NO 

YES (BAR CODE) 



PHOTOCELL * 
B^tR CODE 

H 1800 HEXADECIMAL CODE 

200 TO 600 . 
FRICTION & VACUUM 



PCTNCHED CARDS, PUNCHED 

PAPER tape; 



MOTOROLA MDR.1000 
DOCUMENT READER 

NO . • • 
YES 



NCR42a-52 TAPE READER 

YES 
NO 



PHOTOCELL . 

MARK PEADINa AND HOLLERITH NCR-NOF 



PHOTOCELL, MECHANICAlif PISC 
MATRIX MATCHING . - 



PUNPH^NG 



OPERATING CONTROLS ' OFF LINE 



at 




ERROR CORRECTION 
ROUTINES 

MACHINE FLEXIBILITY 



SPECIAL FEATURES* 
TYPICAL APPUCATIOJNS 

DOCUMENT SIZE 

GUIDE EDGES . ^ 
MARGINS 

MAXIMUM CHARACTERS 

PER LINE 
TOtERANCE .BETWEEN 

CHARACTERS 
MAXIMUM LINES (inch) 
?APER \KEIGHT (ranges) 

GRAIN DIRECTION 
RESPONSE SYSTEM (Visual, 

Ultraviolet, etc.) 
IMPRINT* METHOD 



READS SELECTIVE FIELD 



DATA .TPANSMTSSION 
'UTILITY BILLING, INSURANCE, 
•PAYMENT COUPONS ^ 

♦ 

5 X 3-1/2 to 8 X 3-1/2 
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NUMERig PLUS SYMBOLS 
1664 V 

3120 LINES . • 

ROLLERS . 
JOURNAL SPOOLS 

DATA *rO. COMPUTER TAJB €ARDS, 

.PUNCHED TAPER TAPE, ' 
' MAGNETIC TAPE 

ON; OR OFF LINE WITH NCR, IBM 
1400 SERIES AND UNIVAtJ 9000 
SERIES 

RESfcANS, MARKS DOCUMENTS, 
CHARACTER DISPLAY, ^ • 
KEYBOARD, ENTRY 
FORMAT CONTROL, EDITING AND 
FIELD SELECTION BY 
PLUGBOARD . 

READ PUNCHED HOLLERITH CODE HEAOElt LINE ENfR;Y 
INSURANCEj CLAIMS, ORDER REGISTER SALES ^ « 

ENTRY, BILLING, METER INVENTORY ' , 

•JIEADIJIG ^ - : - • 

STANDARD 51 OR 80 TAB CARDS, STANDARD JOURNAL TAPE 



PUNCHED PAPER -TAPE, DATA 
TRANSMISSION 



OFF LIJJE 



R»ADS selective FIELPS 



3^4 to 8% x UPWARD 



80 



20'# TO 125# 



1.31 X 3-1/4 

32^ - .f 



NCR RECOMMENDS THEIR 2AM3 
PAPER ROLLS 



20#,. 24# or 106# 

HIGH SPEED>^E^NTER,oPENCIL TYPEWRITER (MARK READ ONLY), CASH REGISTER, ADDING 



(MARK> READ) 



HIGH SPEED PRINTER, PENCIL 

C5 



MACHINE, ETC. 



i 

GO 



READS CHARACTERS 
READS,MARKS 
READS BAR CODE- 
READS MICR t Optically)^ 
SCAN METHOD 
RECOGNITION METHOD 
FONTS READ 



CHARACTER SETS, 

^MAXIMUM READING SPEED 
(Characters, per second) 

MAXIMUM DOCUMENTS 
(per minute) 

FEED MECHANISM 

PAPER TRANSPORT (type) 

SORTING MECHANISM 

OUTPUT MEDIA 



OPERATING CONTROLS 
ERROR CORRECTION 

ROUTINES 
MACHINE FLEXIBILITY 

SPECIAL FEATURES 



TYPICAL APPLICATIONS 



DOCUMENT SIZE 



GUIDE EDGES - 
MARGINS 

MAXIMUM CHARACTERS 
PER LINE 

TOLBRAN(}E BETWEEN 
CHARACTERS 

MAXIMUM LINES (inch) 
, PAPER WEIGHT (ranges) 

GRAIN DIRECTION 
s RESPONSE SYSTEM (YistiaL 
.i\^U1traviolet,etc.) \ ' 
^^ IfiPRINT METPOD ) 



OPSCAN 100 & 70 
PAGE READER 
NO 
YES. 

PHOTOCELL 

MARK READING 0N£Y 



OPScSn 28,8 DOCUMENT READER PHILCO 6000 PAGE READER 



Ves 

NO 



YES 
YES 



PLYING SPOT 



PUNCHED CARDS OR TAPE. 
MAGNETIC TAPE 

OFF LIN? 

READS SELECTIVE FIELD 



PHOTOCELL 
MATRIX MATCHING 
USASCSOCR, E-13B, IBM 1428, 407E MULTIFONT 
^ HAND PRINTING (CHOICE OF 
^ONE) 

^ ^^^^iSrl^SS ^' ^' ^' ALPHANUMERIC PLUS SYBtPOLS 

AND HYPHEN 

800 • ' , 

. 3 ' ^ , 



DRIVE BELT 

DUAL STACKERS * * 

^^P^F^^^Z^'^^* 7 0^ ^ TRACK, MAGNETIC TAPE, PUNCHED 
550/800 BPI CARDS OR PAPER TAPE, OR 

DATA TO COMPUTER 

OFF LINE ^ OFF LINE 

ERROR CHARACTER SUBSTITUTED 
FOR UNREADABLE CHARACTERS 

^^E^Fr™ ^Fl^^^ EXTENSIVE ' 

bUjiiJijCrriVB FIELDS — FORMATING AND EDITTNa 

PROGRAMMED BY PLUGBOARD FEATimES ^^iTlNC 

MARK READING, HEADER 



r 



DOCUMENTS CAN BE USED FOR 





FORMATS SPECIFICATIONS TO 

BILLING ^ \ 

2-1/2 X 2-1/2. TO 8-1/2 x 4-1/2 



8-1/2 X 11 



OPTIONAI, SIZE iANOB^ , 
AVAILABLE (Dm>END ON 
MODEL) 



2840 RESPONSE POSITIONS 
AVAILABLE 



PENCIL (MARK READ ONLY), 
HIGH SPEED PRINTER 



80 (MACH.) 25 (HAND) 



3 (MACH.) - 2 (HAND) 
20# TO 125# • 



^ HIGH SP^D PRINTER, 

TYPEWRITER, IMPRINTER, 
HANDPRINTING 



75 



20# to 125 # 



68 



TYPWRITER, PENCIL (MARK READ) 



Characteristics 



Type of Reader 
(Page, Document, etc.) 



READS CHARACTERS 
READS MARKS . . 
READS BAR CODE 
READS MWR (Optically) 
SCAN METHOD 

RECOGNITION METHOD 

FONTS READ * 

CHARACTER SETS ' 

MAXIMUM READING SPEED 

(Characters per. second) 
. MAXIMUM DOCUMENTS 

(per minute) 
f EED MECHANISM j 
PAPER TRANSPORT (typ'e), 
SORTING MECHANISM 
OUTPUT MEDIA 

OPERATING CONTROLS 

ERROR CORRECTION 
cn ROUTINES . 
°° MACHINE FLEXIBILITY 



SPECIAL FEATURES , 
TYPICAL APPLICATIONS 



DOCUMENT SIZE 
GUIDE EDGES 

, MARGINS 



MAXIMUM CHARACTERS 

PER LINE 
. TOLERANCE BETWEEN 
CHARACTERS 
MAXIMUM LINES (inch) 
PAPER WEIGHT (ranges) 
GRAIN DIRECTION 
RESPONSE SYSTEI4 (Visual, 
• Ultraviolet, etcX 

IMPAINT METHbD ' 



RCA VIDEOSCAN 
DOCUMENT READER 

YES 
YES 



VIDICON RECOGNITION 

STROKE ANALYSIS 
RCA N.2 

NUMBaaiC PLUS SYMBOLS 
1500 • 

1800 . * 

VACUUM 
BELT . DRUM 
DUAL STACKERS . 
DATA TO COMPUTER*^- 



REI ELECTRONIC RETINA 
^ DOCUMENT READER 

YES > 
YES 



REI ELECTRONIC RETINA PAGE 
READER 



YES 

^ YES 



PARALLEL PHOTOCELLS,' 
; PHOTOCELL RETINA 
MATRIX MATCHING 

MULTIFONT^ HANDPRINTING 



PLUS SYMBOLS 



ALPHANUMERIC 
2400 

1200 ' 



VACUUM 
BELT ' 

MULTI-STACKERS 
PRINTER, PUNCHED CARDS^OR 
TAPE, MAGNETIC TAPE 



parallel * photocellsr- 

photocell retina 
matrix matching 

Multifont - 

alphanumeric plus symbols 

2400 



ON LINE WITH RCA SPECTRA 70- OFF LINE 

ERROR CHARACTER SUBSTITUTED 
-FOR UNREADABLE CHARACTER 
LIMITED FIELD SELECTIVITY BY 
EXTERNAL COMPUTER 



READS MARK SENSE & PUNCHED 
HOLES 

TURN AROUND DOCUMENTS, 
filU^ING, INVENTORY 

2V4 X 4 TO 2y4 X 8% 



80 



12# to 125# . ^ 



VARIES BY PROGRAMS, 

RESCANS-SORTS OUT .ERRORS 
FORMATTING ^ND EDITING liY 
COMPUTER, READS INTERMIXED 
FONTS & SELECTIVE FIELDS * 
READS MARK SENSE & BAR CODE, 

ACCUMULATES TOTALS 
TURN AROUND DOCUMENTS, 

AIRLINE TICKETS, PETROLEUM 
. CHARGES * ^ 

31/4 X 31/4 TO 8%^ 
RIGHT AND BOTTOM EDGE, 
^00" FROM TOP AND BOTTOM, 
.375" T'ROM LEFT AND RIGHT 



90 



24' 



VACUUM . . 
DRUM A 
MULTI-STACKERS 
PRINTER, PUNCHED CARDS OR 
TAPE, MAGNETIC TAPE 

OFF LINE 

VARIES BY PROGRAM, 

RESCAJ{g-SORtS OUT ERRORS 
FORMATTING AND EDITING BY 

COMPUTER, READS INTERMIXED 

FONTS AND SELECTIVE FIELDS 
MARK READING AND BAR CODES, 

ACCUMULATES TOTALS 
'^UPDATING FILES, • 

SUBSCRIPTIONS, STATUS 

CHANGES, AIRLINE 

3^^ X 3% ta 14 X 14 ^ 
RIGHT EDGE * 



.250" FROM TOP, BOTTOM & 
LEFT EDGE, $600" FROM RIGHT 
EDGE 

150 



ir 



HIGH SPEED PRINTER, PfiNCIL 
(MARK READ) 



.characters must not overlap characters must not 

oveSlap 

8 * 8 

* ^ 16# to •32# 

PARALLEL TO FEED 



IMPRINTER, TYPEWRITER, HIGH TYPEWRITER, HIGH-SPEED ' - 
SPEED PRINTER, HANDPRINTI^sTG PRINTER, PENCIL (MARK READ)*, 



CharaGteristics 



Type of Reader 
(Page, Document, etc.) 



0\ 



REAGS CHARACTERS 
READS MARKS^ ' 
READS BAR CODE 
READS MICR (Optically) 
SCAN METHOD 
RECOGNITION METHOD 
FONTS READ 

•CHARACTER SETS 
MAXIMUM READING SPEED 

(Characters per second) 
^MAXIMUM DOCUMENTS 

(per minute) 
PEED MECHANISM . 
PAPER TRANSPORT (typelj 
SORTING-^MECHANISM ^ 
OUTPUT MEDIA 

OPERATING CONTROLS 

ERROR CORRECTION. 
ROUTINES 

MACHINE-FLEXIBILITY 



SP|;CIAL FEATURES ! 



REMINGTON-RAND CARD READER SCAN DATA SERIES 300 PAGE 
PUNCH READER 



NO 
YES 



PHOTOCELL 

MARK- READING ONLY 



PUNCHED CARDS 
OFF LINE 



READS SELECTIVE FIELDS - 
PROGRAMMED BY PLUpBOARD 



TYPICAL APPLICATIONS SCHOOL GRADING^ INVENTORY, 

STATUS & SALES REPORTING 



YES 
NO ' 



FLYING SPOT 



MUIJPIFONT 
HANDPRINTING 

ALPHANUMERIC PLUS SYMBOLS 



docujMEnt size 
guide edges 

MARGINS 



si^NDARD 80 COLUMN I'AB 
CARD ^ 



DATA TO TAPE IN GENERAL 
•PURPOSE COMPUTER \' • 
ON LINE TO SMALL GENERAL 
PURPOSE ' COMPUTER 



READS SELECTIVE FIELDS- 
FORMATTING & EDITING BY 
COMPUTER 
REAi)S JOURNAL TAP|3 AS ' 
OPTIONAL FEATURE. - i . 
. HANDPRINT— 10 NUMERIC & ^ 

la SYMBOLS 
INSURANCE CLAIMS, ORDERING, 
INVENTORY, UPDATING FILES 

6^ X 8 TO 11 X 14 ' ^ 



MAXIMUM CHARACTERS 
PER, LINE 

TOLERANCE BETWEEN- ■ 

CHARACTERS 
MAXIMUM LINES (inch) ' 
PAPER WEIGHT (ranges) 
GRAIN DIRECTION " 
RESPONSE SYSTEM (Vjsual, 
, Ultraviolet, etic.) 
tMPRINT METHOD 



40 



100# TAB^ C 



STOCK 



PENCIL (MARK READ) 



96 



15 # TO 32# ^ 



TYPEWRITER, HIGH SPEED 
PRINTER, HANDPRINTING 



